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@ Polyprenyl compound, process for the production thereof and drug containing the same. 

@ A novel polyprenyl compound such as a polyprenyl carts- 
oxyUc add amide is disclosed. It has antithrombic and anti- 
platelet aggregation acth%. 
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This invention relates to a polyprenyl compound, 
having excellent medicinal activity. More particularly, 
the invention relates to a polyprenyl compound of 
the formula (I): 



(I) 



10 

wherein A, B, Y and Z are each hydrogen, or the 
pair (1) A and B and/or the pair (2) Y and Z together 
represent a direct valence bond between the carbon 
atoms to which they are attached, thereby forming 
15 a boudle bond therebetween; W is a group of -COR 
or a group of X; and n is zero or. an integer of 
1 to 4 when W is the group of -COR; n is an integer 
of 1 to 3 when W is the group of X. - 

R in the formula is selected from :h 

20 (1) a group of the formula 



< 



r1 



25 



30 
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wherein is hydrogen or lower aJJcyl and m is an 
integer o£ from 1 to 5; 

(2) a group of the fozsxola 



— ^\ 



. wherein k and 1 are the same or different and. each is an 
10 integer of £coia 1 to S; 

(3) a group of the foznmla 

— KHCH-COQR^ - 

• • -. _ - - i ■ 

15 '.wherein is hydrogen, lo-^r aUcyl or arylr preferably 
"alkyl or- aryl? 
— ' (4) a group of the formula 

^-1" ■ ^ 

20r — }|H — (CHj) N< " 



3 \ 4 

wherein p is an integer of frcua 0 to 5 and R ^ R 
each hyirogen or lower aUcyl,* preferably lower al3cyl? 
25 '(5) a group of the foznmla 

r5 



30 



ii 



%rfierein q is an integer of from 1 to 5, R^# and R^ 
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are each hydrogen or lower alkyl, preferably lower 
alkyl, and Z is a halogen? 

(6) a group of the fozmula 



- — 17 » — K*, . - 

wherein r is 2 or 3 and is lower alley 1; 
\ (7) a group of the formula 



Wherein s is 2 or 3,- and r" are each lower alkyl and. 
X is a halogen? '> . -.' "\ * 

(8) a group of the formula. . ~ 




wherein D is a group of the formula -(CH^j^OHr in which 
t is an integer of from 0 to 5, a group of -ihe formula 



— (CH2)^N<^ 



,11 
12 



11 12 

wherein u is an integer of from 0 to 5 and R and R 
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are each hydrogen or lower aUcyl, or a group of the 
f orsnila 

' . . I© 14 8 
wherein v is an integer of from 0 to 5, R"^^, R*^^- and R^ 



10' are each lower allcyl and X is a halogen; 
(9) a group of the formula 



pl6 



15 NCH2)^SH 



wherein R^^ is hydrogen or lower alkyl and ^ is an 
integer of from 1 to 5; " - _ 
(10) a group of 'the formula ' 



20 



-!IH- 




25 



wherein R^^ is hydrogen or lower allcyl and x is an 
integer of from 0 to 5, preferably from 1 to 5; and 
(U) a group of the formula 



30 




— im — (CH^) 



wherein R^^ is hydrogen or lower aUcyl and y is an 
integer of 1 to 5 r • ' . 
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X i5...se.le.cte<l_f rom ... 

(1) a group of the formula 

COR« 



5 

wherein R^^is. a group of the* formula 



23 



10 (OLj) 



'wherein R^^ is hydrogM or lower aUcyl and m is an 
integer of from 1 to 5; 

a group of the fbrimila 

15 . .. : 



.20 



25 



20 
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1GH2 



QH 



25 



30 



wherein k and I are the same or different and each is an 
integer of from 1 .to 5? 



a group of the. foomla 
24 



10 



wfaerexn p is an integer' of £cam 0 to 5 and R^^and are 
15 each hydrogen .ajT'lower* aJJqfl;: . 



and a group of the formula 

^ 1 ^28 
CH^) -H<J.29 



26 

wherein q and j .are- each an integer of 1 to 5 and R , 
R^^, andR^^are eachha lower alkyl, and 
R^^is hydrogen,, a lower alkyl or a halogen atom. 
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(2) a group of the formula 

CH3 

5 wherein K and L are both hydrogen or represent a direct 
valence bond the, carbon atoms to which they are attached, 

(3) a group of the formula 



10 




15 



(4) a group of the formula 



20 



(5) a group of the formula 



25 



30 




OR 



(6) a group 0* the formula 



wherein a is zero or an integer of 1 to 5, an3 R^^ 
is a lower alkyl , 
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(7) a group of the formula 



-CONH-(CH^) 




31 

wherein b is zero or an Integer of 1 to 5 and R is 
a lower alkyl , 

(8) a group of the formula 



.-C0NH-{CH2)^-t(3 




-C0NH-(CH2)^-^K;^^ 
wherein d is zero or an integer of 1 to 5 and R''*' and 

33 

R - are each a lower alkyl, 

(10) a group of the formula 

-COHH^ 

(11) a group of the formula 



-CONH-C 




wherein R*^ • is a lower alkyl, 

(IE) a group of the formula 



-CO- 
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(13) a group of the formula 
-CONH-CH^CHCOHjCHgOH 

(14) a group of thefprmula. 

5 ^R''^ 

wherein e and f are each an integer of 1 to 5 and R^^*, 
10 R^^.. R^'' and R^? are each hydrogen or a lower alkyl, 

(15) a group of the farmula 

-CH^NH.CO-(CH^)g-H<;^^jj 

15 wherein g is an integer of 1 to 5 and R^^ and r*0 are 
each hydrogen or a lower alkyl, and 
(15) a group of the formula 

' ' ■ ,r4"1 - * 

-CH2NH.{CH2),-<,4Z 

wherein h is' an integer of 1 to 5 and R*\ and rt*^ are 

each hydrogen or- a lower alkyl*, 
or a pharmaceutically acceptable salt thereof. 



20 



25 



3P 
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The compound of the invention Is called as the 
first compound group when H in the formula (I) is 
the group of -COR and as the second compound group 
when V is the group of X. 

The invention also relates to a process for the 
preparation o£ the compounds of the formula (I) and 
pharmacologically acceptable salts thereof, and a 
pliarmaceutical composition containing the formula (I) 
compound. 

The term "lower alkyl group" as used in the definition 
of through R^^ and R^^ through R^^ in the formula (I) 
means both straight-chain and branched 

alkyl groups having 1 to 6 carbon atoms, such as methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
1-methylpropyl, tert-butyl, n-pentyl, 1-ethy Ipropy 1 , 
•isoamyl, and n-hexyl. The term "halogen" as used herein : 
means chlorine, bromine , iodine and fluorine* The 
compounds of the present invenid.on in which (1) the pair 
A and B and/or (2) the pair Y and Z togelJier forim a . 
double bond between the associated adjacent carbon atoms 
can exist in the form of various stereoisomers, and 
'these stereoisomers are also included within, the scope 
of the present invention. 

The compounds tD of the. present invention may form 
salts depending on the identity of the substituent H. 
In appropriate casc!s, the compounds of the present 
invention can be eiisily reacted with a pharmacologically 
'acceptable organic or inorganic acid to form acid 
addition salts. £:camples of such inorganic acids are 
hydrochloric acid, hydrobromic acid, hydriodic acid and 
sulfuric add* Examples of such organic acids are 
maleic acid,, fumaric acid, succinic acid, acetic acid, 
malonic acid, citric acid and benzoic acid. 



Examples of typical compounds of the first 
compound group according to the invention are listed 
below. 

M- ( 3 , 7 , 11 , IS- 1 e tramethy 1-2 , 6 , 10 , 14-hexadeca- 

tetraenoyl) -ethanolamine , 

*N- (3 , 7 , 11 , 15-tetraineiaiyl-2 , 6 , 10 , 14-hexadeca- 
te-traenoyl) -propanolamlne, 

N- (3 , 7 , 11 , 15-tetrametiiy 1-2 ,6,10, 14-hexadeca- 
tetraenoyl) -butyl alcoholamine, 

(3 , 7 , 11 , lS-tetrainethyl-2 , 6 , 10 ^ 14-hexadeca- 
tetraenoyl) -amyl alcbholamine , - " 
N- (3 , 7 , 11 # 15-tetrainethyl-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -hexy 1 alcoholamine , 
N-methyl-N— (3 , 7 , li , 15-tetrainefchyl-2 r 6 , 10 , 14- 

hexadecatetxaenoyl) -ethanolamine , _ . _ 

N-methyl-N- (3 , 7 ,11 , lS- tetra methyl-2 , 6 , 10 , 14- 
hexadecalietxaenoyl} -propanolamlne, 
N-ethyl-H- (3 , 7 , 11, 15-tetramet:hylir2 , 6 ,10 ,14- 
hexadecatetraenoy 1) -^thanolamine 7 — 
N-ethy 1-N- (3,7, 11 , IS^tetramethy 1-2 , 6 , 10 , 14- 
hexadeca-tetraenoyl) -propanolasiine, • 
N- (3 , 7 , 11 , 15- tetramethyl-2 , 6 , 1 0 , 14-hexadeca- 
tetraenoyl) -Hiiethanolami ne^ 

N- (3 , 7 , 11 , 15-tetraniethyl-2 , 6 , 10 , 14-he3cadeca- 
telixaenoyl) -dlpropanolamine, . 
N- (3 , 7 , 11 , lS-tetrainethyl-2 , 6 , 10 , 14-hexadeca- 
teteaenoyl) -N-8 -hydrDxyethyl-propanolamine , 
N- (3 , 7 , 11 , 15-tetrainethyl-2 , 6 , 10 , 14-hexadeca- 
tetxaenoyl) -glycine , 

N- (3 , 7 , 11 , 15-tetramethyl-2 , 6 , 10 , 14-hexadeca- 
-beliraenoyl) -glycine ethyl es1:er, 
N- (3 , 7 , 11 , 15-tetrainethyl-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -glycine propyl ester. 
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N- « 3 , 7 , 11 , 15-tetraiiiethyl-2 ,6,10, 14-hexadeca- 

tetraenoyl) -glycine allyl ester r 

3- , 7 , IX, iS-tetrametliyl-Z ,S,1Q, 14-hexadeca- 

tetraenoylamino ) -l-ethy Iplperidlne , 

■2- (3 , 7 , 11 , 15-tetrainethyl-2 , 6 > 10 , 14-hexadeca- 

tetz'aenoylamliionie'khyl) -1-ethy Ipyrrolidine , 

(3 , 7 , 11 , 15-tetramethyl-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -ethylenediamine, 
N- <3 , 7 , 11 , IS-tetramethy 1-2 , 6 , 10 , 14 -heacadeca- 
tetxaenoy 1) -ethylenediamine hydrochloride , 
N- (3-; 7 , 11 , IS- tetramethy 1-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -N • ,N ' -dimethylethylenediamine , 
N- (3 r 7 , 11 , lS-tetraniethyl-2 , 6 , 10 , 14-hexadeca- 
"tetraenoyl) -N * ,N • -diethylethylenediamine , 
N- (3 , 7 , 11, 15-tetramethyl-2 , 6 ,10 ,14-hexadeca- 
tetraenoy 1) -N * -methyl— N ■ -ethylethylenediamine , 
N- {3 , 7 , 11 , 15-tetramethyl-2 , fi , 10 , 14-hexadeca- 
tetraenoyl)-N* ,N'-dimethyl-l,3-diaminopropajie, 

(3 , 7 , 11 , 15-tetramethyl-2 , 6 , 10 ,14-hexadeca- 
tetraenoyl) -N ' ,N " -diethyl-1 , 3-diami nopropane , 
N- { 3 r 7 r 11 r 15-tetramethyl-2 , , 10 , 14 -hescadeca- 
tetraenoyl) -H ' -methyl-N* -ethy 1-1 , 3-di ami no- 
propane, - 

N- {3 , tTu r lS~tetramethyl-2 , 6 , 10 , 14-hexadeca- 
tatraenoyl)-£I* ,H* ,N*-triiBethylethylenediamine 
c]iloride, 

H- (3 , 7 , 11 , 15-tetrainethyl-2 ,6,10, 14-hexadeca- 
tiatraenoyl)-N' ,U* ,N'-triaethylethylenediamine 
iodide, 

(3 , 7 , 11 , 15-tetrainethyl-2 r 6 , 10 , 14-hexadeca- 
tetraenoyl)^* ,H* ,ll'-triethylethylenediamine 
chloride. 



H- (3 , 7 , 11 , 15- tetramethy 1-2 ,S,10, 14-hexadeca- 
tetraenoyl) ^N'-triethylethylenediamine 
iodide, 

1- (3 , 7 , 11 f 15-tetrame-thy 1-2 , 6 ,10 , 14-hexadeca- 
tetraenoyl) -4-methylp±perazine , 
1- (3 , 7 , 11 r 15-tetrainethyl-2 ,6,X0, 14-hexadeca- 
tetraenoyl)-4-ethyipipera2ine, 
1- (3 , 7 , 11 # 15-tetrajnpthyl-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) — 4— propylpiperaziner 
1- {3 , 7 , 11 # IS-tetramethy 1-2 , 6 , 10 , 14-he3cadeca- 
tetraenoyl) -4-niethyl-hexahydro-l , 4-diazepine , 
1- (3 , 7 ,11 , 15-tetrajiiethyl-2 , 6 ,10 , 14-hexadeca- " 
^e'braenoyl) -4-ethyl— hexahydro— 1 , 4-diazepine , 
1- (3 , 7 , 11 , 15-tetraiiiethyl-2 , 6 , 10 , 14-hexadeca- 
tetraexuayl) -4-propyl-hexahydro—l, 4-diazepine , 
1- (3 , 7 , 11 , 15-tetraiiiethyl-2 , 6 , 10 , 14-hexadeca- 
-tetraenoyl) -4 , 4-d imetiiylpiperazine chloride , 
1-^ ( 3 , 7 , U , IS-tetraaietiiy 1-2 ,6 , io , 14-hexadeca- 
■teliraenoyl) -4 , 4-d±etiliylpiperazine chloride 
N- (3 r 7 , 11 , IS-tetramethy 1-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl)-3-hydroxypiperidine, • • - * 
N- (3 , 7 , 11 , 15-tet:raiiie1::hyl-2 , 6 , 10 , 14-hexadeca:- 
te tr aenoy 1 ) -2— hydraxymethy Ipiperidine , 
N- ( 3 , 7 r 11 , 15 - tetramethy 1-2 ,6,10 ,'l4-hexadeca- 
tetraenoyl) -3- (di mel-hy 1 aini no ) -piperidiiae, 
N- (3 , 7 , 11 , IS-tetramethy 1-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -3- (diethylamino) -piperidina, 
N- (3 ^ 7 , 11 , 15-tetrainethy 1-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -2- {dimethylaminomethyl) -piperidine 
N- (3 , 7 ,11 , IS-tetramethy 1-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -2- (diethylaminomethyl) -piperidine , 
N- (3 , 7 , 11 , IS-tetramethy 1-hexadecanoyl) - 
ethanolamine , 
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H- (3 , 7 , 11 , 15— te^amethyl-heacadecanoyl) - 
propanolamine , 

(3 , 7 , 11 , IS- tetramethyl-hexadeca noy 1) * 
diethanolamine , 

N- (3 , 7 , 11, 15-tetramethyl-hexadecanoyl) -glycine, 
"N- (3 ,1 r 11# IS-tetrametliyl-hexadecanoyl) - 
ethy lenediamine , 

N- (3 , 7 , 11 , IS-te'tramethyl-hexadecanoy 1) - 
ethylenediamine hydrochloride, 
N- (3 , 7 , U , IS-tetramethyl-hexadecanoyl) -N • -N • - 
dimethyle-thy leaedianuLne , 

N-(3,7,ll,lS-tetraiixethyl-hexadecanoyl)-N« ,N* ,K"- 
trimethy lethylenediamine chloride , 

(3 , 7 , 11 , IS-tetramethyl-hexadecanoyl) -3- 
hydroxypiperidine , 

M- (3 , 7 r 11 , IS-fcetramethyl-hexadecanoyl) -2- 
hydroxymethy Ipiperidine , 

K- (3 , 7 , 11 , IS-tetramethyl-hexadecanoyl) -3- 
(dimethy 1 ami no) -piperidine , 

(3 , 7 , 11 , IS-tetramethyl-hexadecanoyl) -2- 
(dinethylaminomethyl) -piperidine , 
• 1- (3 , 7 , 11 , IS-tetrametfayl-hexadecanoyl) -4- 
me'bhy Ipiperazine , 

1- {3 , 7 , 11 r IS-tetramethyl-hexadecanoyl) -4- 
methyl-hexahydro-l , 4-diazepiiie , 

N-methyl-N- (3 ; 7 , 11, IS-tetrametfayl-hexadecanoyl) - 
ethanolamine , 

3- (3 , 7 , 11 , 15-tetramethyl7he3cadecaiioy lamino) - 

1- ethylplperid i ne , 

2- (3 , 7 , 11 , IS-teliramethy l-hexadecanoylaniino- 
methyl) -l-ethylpyrrolidine, 

H- (3 , 7 , 11 , 15-tetxaznethyl-2-hexadeceii0yl) - 
ethanolaznine , 



M- (3 , 7 , 11 , 15-tetrainethyl-2-hexadecenoyl) - 
propanolamine , 

N- (3 , 7 , 11 / 15-tetramethyl-2-hexadecenoyl) - 
diethanolamine , 

IT- ( 3 r 7 , 11 r JL5-tetrainethyl-2-hexadeceaoy 1) - 
glycine, ' • " . 

N- {3 , 7 , 11 , 15-tetrametliyl-2-hexadecenoyl) - 
ethylenediamine , 

N- (3 , 7 , 11 r IS-tetramethy 1-2-hexadecenoyl) - 
e'thylenedxamine hydrochloride, 
H- (3 , 7 , 11 , 15-tetrainethyl-2-hexadeceaoyl) - 
N • ,N ■ -dxxne-thyleiihylenediainine , 
N- (3 r 7 ,ll,15-te1:rainethyl-2-hexadecenoyl) - 
N«,H*,M'-trimethylethylenediaiiiine chloride, 
N-'{3 , 7 , U , 15-tetrainethyl-2-hexadecenoyl) - 
3-hydroxypiperidi2ie , 

N- (3 , 7, 11 , 15-tetrainethyl-2-hexadecexioyl) • 
2*hydro3cyniethy Ipiperidine , 

M- (3 , 7 r 11 r 15-tetraiBethyl-2- hexadecenoyl)'- ' " 

3- (dimethylamino ) -piperidine , 
N- ( 3 , 7 r 11 , IS-tetramethy l-2-'heacadeceiioyl) - 
2" (diTnethy laminomethy 1 ) -piperidine, 
1- (3 , 7 , 11 , 15-tetramethyl-2-hexadecenoyl} - 

4- methylpiperidine , 

1- (3 , 7 ^ 11 , lS-tetrame"thyl-2-hexadeceaoyl) - 
4-iiie'thy l-*hexahydro-l , 4-dia::epine , 
N-methyl-N- {3 , 7 , 11 , 15- teteimethy 1-2-heacade- 
cenoyl) -ethane lamine , 
3- {3 ,7 ,ll,15-tetramethyl-2-hexadecenoylamiiio) 

1- ethylpiperidine , 

2- (3 , 7 , 11 , 15-tetramethy l-2-he3cadecenoylaIIlillo- 
IIlet;hy 1) - 1-e'thylpyrrolidine , 
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W- (3 r 7 , 11 , IS-tetramethyl-C , 10 , 14-hexadeca- 
trienoyl) -etiianolaxnine, 

K- (3 , 7 , 11 ^ IS-tetramethyl-S , 10 , 14'-hexadeca- 
trienoyl) -propanolamine, 

M- (3 , 7 , 11 , 15-tetrainethyl-€ , 10 , 14-hexadeca- 
trlenoyl) -dletihanolamine, 

N- (3 ^ 7 , 11 , 15-tetrameiJiyl-6 , 10 , 14-hexade:ca- 
trienoy 1 ) -glycine , 

W- {3 , 7 , U , 15-tetrainei:hyl-€ , 10 , 14-hexadeca- 
-trienoyl) — ethylenediam-f ne , 

N- (3 , 7 , 11 , IS-tetramethy 1-6 , 10 , 14-hexadeca- 
trienoyl) -e-thylenediamine hydrochloride, 
H- { 3 , 7 , 11 , IS-tetramethyl-e , 10 , 14-hexadeca- 
trienoyl) -N " ,K • -dixnethylethy lenediamine , . 
N- (3 r 7 , 11 , 15-tetrainethyl-6 , 10 , 14-hexadeca- 
trienoyl) ,N' ^N'-trimethylethylenediiunine 
chloride, — 
H- { 3 , 7 , U , 15-tetrajnethyl-6 , 10 , 14-he3cadeca- 
trienoyl) -3— hydroxypiperidine,. — - _ 
N- {3 , 7 , 11 , 15-tetrajnethy 1-6 , 10 , 14-hexadaca- 
txienoyl) *2-hydroxymethylpiperidiner 
»- (3 ,7,ll,15-tetramethyl-€,10 ,14-hexadeca- 
trienoyl) -3- (dimethylamino) -piperidine , 

(3 , 7 , 11 , 15-tetrainethyl-6 , 10 , 14-hexadeca- 
trienoyl) -2- (dimethylaminomethyl) -piperidine , 
.1- (3 , 7 , 11 , IS-tetrametfayl-fi , 10 , 14-hexadeca- 
trienoyl) — 4— methylpiperazine , 
1- (3 , 7 , 11 , 15-tetramethyl-6 , 10 , 14-hexaceca- 
trienoyl) -4-niethyl-hexahydro-l , 4-d1 a 26 pine , 
N-methyl-N- (3,7, 11, 15-tetramethyl-€ , IC , 14- 
hexadecatrienoyl) -ethanolamine, 
3- (3 , 7 , 11 , 15-tetrainethyl-€ , 10 , 14-hexadeca- 
trienoylatnTTio) -l-ethylpiperidine, ^ . 



2- (3 r 7 , 11 , 15-tetramethy 1-6 , 10 , 14-hexadeca- 
trienoylaminomethyl) -1-ethylpyrrolidine , 
N- (3 , 7 , ll-trimethyl-2 , 6 , 10-dodecatfienoyl) - 
etrhanolamine , 

N- ( 3 , 7 , ll-triinethyl-2 , 6 , 10-dodecatriendyl) - 
propanolantine , ' 

N- (3 r 7 , ll-trimethyl-2 , 6 , 10-dodecatrienoyl) - 
diethanolamine, - - ' 

N- { 3 , 7 , li-trifflethyl-2 , 6 , 10-dodecatxxenoy 1) - 
glycine, 

N- (3 , 7 , ll-trimethyl-2 , 6 , 10-dodecatrienoyl) - 
ethy lenediamine , 

N- (3 , 7 , ll-triinethyl-2 , S , 10-dodecatrienoyl) - 

ethylenediamir.e hydrochloride, 

N- (3 , 7 , ll-trijiiethyl-2 ,6 , 10-dodecatrienoyl) • 

N' ,N' -dime thy lethylenediamine, 

H- (3 , 7 , ll-triiaethyl-2 , 6 , 10-dodecatrienoyl) ■ 

N • , N ■ , N • - trimethy lethy lenediamine chloride 

N- ( 3 , 7 , 11- trijae thyl-2^ , 10-dodecatrienoyl) 

3— hydroxypipercidine , 

N- (3 , 7 r ll-tri:nethyl-2 , 6 , 10-dodecatrienoyl) 

2- hydroxypiperidine , 

N- (3 , 7 , ll-triinethyl-2^ 6 , io-dodecatrienoyl) 

3- dimethylamiao-piperidine , , 

N- (3 , 7 , ll-trimethyl-2 , 6 , 10-dodecatrienoyl) 

2-dimetfaylaminomethyl-piperidjLne , 

1- (3 , 7 , ll-trimethyl-2 , 6 , 10-dodecatrienoyl) 

4- raethylpiper'azine , 

1- (3 , 7 , U-triJDethy 1-2 , 6 , 10-dodecatrienoyl) 
4-methyl-hexahydro-l , 4-diazepine , 
H-methy 1-N- {3,7, ll-trimethyl-2 , 6 , 10-dodeca 
trienoyl) -ethanolamine. 
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3- (3 , 7 / ll-trimethyl-2 , 6 rlO-dodecatrienoylamino) - 

1- ethylpiperidine , 

2- (3 , 7 , ll-trimetliyl-2 , 6 , lO-dodecatrienoylamino- 
methyl) -1-ethylpyrrolidine, 

N- (3 , 7 , 11 , IS , 19-pentamethy 1- 2 , 6 , 10 , 14 , 18- 
elcosapentiaeiioyl) ^e-thanolaixilne , ■ 
N- ( 3 , 7 ^ 11 , 15 , 19-pentaiiiethy 1-2 , 6, 10 , 14 , 18- 
eicosapentaenoyl) -propanolanine 
N- {3 r 7 , U , 15 , 19-pentainethyl-2 ^6 , 10 , 14 , 18- 
eicosapentaenoyl) -diethanolamine , 
N- (3 r 7 Al r 15 r 19-pentamelJiyl-2 , e, XQ , 14 , 18- 
eicosapen-baenoyl) -glycine , 
H- {3 , 7 , U r 15 , 19-pentainethyl-2 , 6 r 10 , 14 , 18- 
elcosapen-taenoyl) -e-thylenediamine , 
N- (3 , 7 , 11 , 15 , 19-pentamethyl-2 , 6 , 10 r 14 , 18- 
elcosapenliaenoyl) -e-thylenediamine hydrochloride, 
N- (3 , 7 ,11 , 15 ,19-pentamethyi-2 , /lO , 14.;18- 
eicosapen-taenoyl) -N* ,N' -diniethylethylenediamine, 
N- (3 r 7 , 11 , 15 r ig-pentaiiiethyl-Zr 6 , io , 14 ^18- 
eicosapen-taenoyl) -N' ,N* ,N' -trimethylethylene- 
diamine ^rchlor ide , 

N- (3 , 7 , il , 15 , 19-pent:amethyl-2 , 6 , 10 , 14 ; 18- 
, eicosapentaenoyl) -3-hydrqx^fpiperidine, 

(3 , 7 , 11 , 15 r 19-pentamethy L-2 , 6 , io , 14 , 18- 
eicosapentaenoyl) -2-hydro3r^eth;s^lpiperidine , 
N- (3 , 7 , U , 15 , 19-pentamethy 1-2 , 6 , 10 , 14 , 18- , 
eicosapen-taenoy 1) -3-d i methy laminopiperidine , 
H- (3 , 7 , 11 , 15 , 19-pen1:aiaethy 1-2 , 6 , 10 , 14 , 18- 
eicosapenliaenoyl) -2-dimethylasiinomethyl- 
piperidine, 

N- ( 3 , 7 , U , IS r 19-peni:aiiiethy 1-2 , 6 , 10 , 14 , 18- 
eicosapen-kaenoyl) -3-diethy laminopiperidine , 




N- (3 , 7 , 11 , 15 , 19-pentainei:hyl-2 , 6 ,10 , 14 , 18- 
* eicosapentaenoyl)-2-dietliylaiainomethyl- ^ 
piperxdine , 

1- (3 , 7 ,11,15 , 19-pentaiiiethyl-2 , 6 , 10 ,14 , 18- 

excosapen-baenoyl) -4-ine1:hy Ipiperazine , 

1- ( 3 , 7 , 11 , 15 , 19-pentamethy 1-2 , 6 , 10, 14 , 18- 
. eicosapentaenoyl) -4— ^^ethyl-hexahydro-l,4— 
d±^zepjLne, - 

N-methyl-N- (3 , 7 , 11 , 15 , 19-pentainethyl- 
2 , 6 , 10 , 14 , la-eicosapentaenoyl) -ethanolamine, 
3- (3 , 7 , 11 , 15 , 19-pentamethy 1-2 , 6 , 10 , 14 , 18- 
eicosapenliaenoylaaiiiio) -l-etihylpiperidlne , 

and 

2- <3 , 7 , 11 , 15 , 19-peiitaTnftthyl-2 , 6 , 10 , 14 , 18- 
eicosapenteaoylaxninamethyl) -1-e thy Ipyrr o 1 i d i ne ^ 

Examples of typical compounds of -"the second, 
compound .group according to the invention are listed 
*>elow. 

1 . Z-palrai toilaraino-2-ethyl-l ,3-propanediol 

2. 2-oleoilamino-2-ethyl-1,3-propanediol 

3*. 2-(3* ,7' ,11 ' , 15 •-tetraroethyl-hexadecanoil amino )- 
. 1-ethyl-piperidine 

4. 2-{3' .7Mr .15*-tetramethyl-2'-hexadecaenoilamino)- 
1 -ethyl -pi peri dine 

5. 2-(3* .7' ,11 • .IS'-tetramethyl-hexadecanoilarainomethyD- 
l-ethyl -piroridine 

6. 2-{3* ,7' ,11 ' ,15'-tetramethyl-2'-hexadecaenoilarainomethyl )- 
1 -ethyl -pirori dine 

7. K-(3,7,ll ,15-tetramethyl-hexadecanoilarainoethyl }- 
piroridine 
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8. N-3,7,11,15-tetramathyl-2-hexadecaenonaininoethyl)- 
piroridine 

9- N-(3,7,ll-tr1niethyl-2,6,10-dodecatrienonaininoethyl)- 
morphollne 

5 1 0 - N- (3 , 7 , 11 , 1 5-te tramethyl -hexadecanoil ami noethyl ) - 
morpholine 

11. N-{3,7,11 .15-tetramethyl -hexadecanoil )-M' .N'- 
diraethyl-ethylenediaraine hydrochloride 
•12. N-(3,7,11 ,15-tetrainethyl-hexadecanoil)-N' ,M*- 
10 diisopropyl -ethylenediamlne hydrochloride 

13. N-(3,7,11,15-tetrainethyl-2.6,10,14-hexadecatetraenoil)- 
«• ,N' ,-diisopropyl -ethylenediamlne hydrochloride 

14. N-{3,7,1U15-tetramethyl2.6 J0J4-hexadecatetrae^oil)- 
N' ,N'-diethyl-ethylenediainine hydrochloride 

15 15. N- (3, 7. 11.1 S-tetramethyl -hexadecanoi 1 ) -K ' ,N * - 
di ethyl -e thy lenediaiaine 

16. N-(3,7,11 ,15•triraethy^-2,6,10-dodecatrienoil)- 
N' .N'-diethyl-ethylenediamine 

17 . N • - (3 .7 , 1 1- tr imethyl -2,6,1 0-dodecatrienoil )-2- 
20 aminopyridine 

18. N'-{3, 7,11. 15-tetrainethyl-2, 6,10, 14-hexadecatetraenoil)- 

2-aininopyridine 

19. M-(3,7,*11-triinethyl-2,6,10-dodecatrienoil)-imidazol 
. 20. K-(3,7,11 ,15-tetramethyl-hexadecanoil )-1midazol 

• 25 2^, N-3'-,7Mr-trinie:hyl-2' .6M0' .-dodecatrienoil- 
2-aHiinD-2-:enoil -1 ,3-p *opanediol 

22. K-(3' ,7' ,ir ,15'-betramethyl-hexadecanoil)-2-amino- 

2- ethyl-1 ,3-propanedi d1 

23. N-(3 • ,7 M r , 15 ' -tetraraethyl -hexadecanoil )-3-aniino- 
30 1 ,2-propanediol 

24. N-(3' ,7' ,ir-trimethyl-2' ,6M0'-dodecatrienoil )- 

3- amino-l ,2-propanediol 



• 
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25, N-(3,7 Jl ,15-tetraraethyl-2,6 JO,H-hexadecatetraenon )- 
N* .N' ,N",N"-tetraethyl-diethylenetriaraine 

26 • M-(3,7,11,15-tetraniethyl-2»6J0,14-hexadecatetraenoil )- 
N' ,N* ,N" ,N"-tetraisopropyl-diethylenetriainine 
5 27. N-(3 ,7 , 1 1 . 1 5-tetramethyl-hexadecanoil )-N ' ,N ' .N" .N'- 
tetramethyl -diethyl enetriami ne 
28. N-(3.7Jl-triinethyl-2,6,10-dodecatrienoil)- 
N* ,N' .N",N"-tetraroethyl-diethylenetrianiine 
- 29. N-{3.7,11 , 15-tetraraethy 1-2, 6,10, 14-hexadecatetraenoil )- 
1C N ' ,N ' ,N" ,N"-tetra1sopropyl-d1 ethyl enetriaraine hydrochloride 

30. N-(3,7,11.15-tetramethyl-hexadecanoil)-N* .N^N-.N^- 
tetraraethyl-diethylenetriamine hydrochloride 

31. N-(3.7.11-trimethyl-2,6J0-dodecatrienoil)-N' .N',N",N"- 
tetraniethyl -di ethyl enetri amine hydrochloride 

32. N-(3,7,11.15-tetramethyl-2,6,10,14-hexadecatetraenyl)- 
N N ' -d i ethyl ami nomethyl -carboxami de 

33 . N-( 3 ,7 , 1 1,1 5-tetraniethyl -2-hexadecaeny.l ) -N ' ,N • - 

dimethyl ami nome thy 1 -carboxamide 

'34. N-3.7,11-triiDethyl-2,6J0-dodecatrienyl )-N' .N'- 
20 diethyl ami notnethyl-carboxamide 

35. N-(3,7,l 1 ,15-tetrainethyl -hexadecyl )-2-arainoethyl- 
carboxamide 

36. N-(3,7,11-tetrainethyl-2.6,10-dodecatrienyl)-2- 
arainoethyl-carboxaniide 

2 > 37 . N- (3 .7 , 1 1 , 1 5-tetrainethyl -hexadecyl )-N • ,N ' -dimethyl - 

ethyl enediamine 

38. N-(3.7 .11 ,15-tetramethyl-2,6,10,14-hexadecatetraenyl )- 
N ' ,N ' -diethyl -ethyl enediamine 

39. N-(4-(2' ,6M0'-trimethyn ■ ,5' ,9'-undecatrienyl)benzcyl) 
30 propanolamine 

40. N-{4-(2* ,6'-dimethyl-1 • ,5 • -heptadienyl )-bezoyl )- 
ethanolamine 
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4V^M-(4-(2',6"^10•-triraethyl-t^5^9'-unde^ 
benzoyl )-d1propanolara1ne 

42. N-(4-{2' ,6'-d1iDethyl-r .S'-heptadienyD-benzoyD- 
diethanolamine 

5 43. N-(4-(2' ,6' ,10'-triraethyl-1 ' ,8 ' ,9* -undecatn'enyl )- 
benzoyl ) -II' .N ' -diethyl ethyl enediamine 
44. N-(4-{2' ,6' JO*-triniethyl-l ' ,5 ' ,9* -undecatrienyl )- 
benzoyl )-M • ,N'-di1sopropyl ethyl enediamine 
• 45. M-(4-{2*,6*,10'-triraethyl-trimethyl-l ' ,5' ,9'-undecatrienyl)- 
10 benzoyl )-ir ,N*-d1ethylethylenedianiine hydrochloride 

46. N-(4-:2' ,6' ,10'-triraethyl-l ' .5\9'-undecatr4enyl )- 
benzoyl ) -N ' ,N ' -di i sopropylethylenedianiine hydrochloride 

47. N-(4-(2*,6' ,ip*-triraethyl-r ,5' ,9•-u^decatr^eny^)- 
benzoyl)-<• .N' .N" ,N"-tetraethyl-d1ethylenetriainine 

15 48.N-(4-(2* ,5' -dimethyl -1 ' ,5 » -heptadienyl ) -benzoyl )- 
N* ,N' .N-.N-rtetraraethyl-diethylenetriamtne 
49. N-{4-(2' .6' .lO'-trimethyl-r.B'.g'-undecatrienyD- 
benzoyD-N' ,N' .N-.N^-tetraethyl-diethylenetrlamine 
'hydrochloride 

20 50. M-(4-(2' .6' ,10'-triraethyl-undecyl)-benzoyl)-propanolani1ne- - 

51. N-(4-(2' ,6'-dimethyl-heptyl)-benzoyl)-diethanolainine 

52. N- (4- (2 • , 6 • , 1 0 ' -tr inrethyl-undecyl ) -benzoyl ) -N ' . H ' - 
diethylethyl enediamine 

53. N-{4-(.2' ,6M0'-tr1methyl-undecyl)-benzoyl)-N' ,N*- 
. 25 dlethylethylenediamlne hydrochToride 

54. N-(4-{2* ,6' .10'-tr1raethyl-undecyl)-benzoyl)-N' ,N' .N",N"- 
tetraeth> 1 -diethyl enetriamlne 

55. N-(4- (2' ,6M0'-tr1niethyl-undecyl)-benzoyl)-N',N' ,N",N"- 
tetraethyl -diethyl enetriamine hydrochloride 

30 56. N-(4-(2' ,6'-diraethyl-1 ' ,5 ' -heptadienyl )-benzoyl )ethanolara1ne 

57. N-(4-(2' ,6 • -dimethyl heptyl) -benzoyl )propanol amine 

58. N-(4-(2' ,6'-dimethy.l-r,5'-heptadienyl)-benzoyl )- 
M' ,N' ,M",M"-tetramethyl-diethylenetriamine 
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59. N- (4- (2' .6' -dimethyl -1 '* *5'-"heptad^enyl)-benzoy^)- 
N• ,N' ,N" ,N"-tetraethyl-diethylenetriaraine 

60. N-(4-(2'.6*-dimethylheptyl)-benzoyl)-N',N' .N",N"- 
tetramethyl-diethylenetriamine hydrochloride 

5 61. K- (4- { 2 " . 6 ' . 1 0 ',14 ' -tetramethyl - TmS ' , 9 ' , 1 3 ' -pentadeca- 
tetraenyl )-benzoyl )-ethanolamine 

62. N-(4-{2' ,6M0M4»-tetramethyl-pentadecyl )-benzoyl)- 
propanolamlne 

' 63. N-(4-{2' ,6M0' .14' -tetramethyl -1 ' ,5' ,9' J3'-pentadecatetra- 
10 enyl)-benzoyl)-N' ,N' ,N".N"-tetramethyl-diethylenetr1aniine 

64. N-(3-(4*-(4",8''-d1inethyl-3" ,7" -nonadienyl ) phenyl )- 
butanoyl ) ethanol amine 

65. N-(3-(4'-(4",8"-dimethyl-3".7"-nonadienyl)phenyl)- 

butanayl)-N* ,N' ,N" ,N" -tetramethyl -diethylenetri amine 
15 66. N-(3-(4'-(4",8"-diraethyl-3".7"-nonadienyl)-phenyl )-- 
2-butenoyl )ethanolamine 

S7. N-(3-(4'-(4",8"-diraethyl-3",7"-nonadienyl)-phenyl)- 
2-butenoil)-N' .N* ,N- ,N"-tetraraethyl -diethylenetriaraine 

68. N-(2-methyl-4-(2' ,6' ,10'-triroethyl-l ' ,5' ,9'-undecatrienyl)- 
20 benzoyl )ethanolamine 

69. N-{2-methyl-4-(2' ,6 ' , 1 0 '-triraethyl-r ,5 • ,9 ' -undecatrienyl )- . 
benzoyl )-N' .N' .N" ,N"-tetramethyl -diethylenetriamine 

70. N-(2-floro-4-(2',6M0'-triraethyl-r .B'.S'-undecatrienyD- 
benzoyl ) -ethanolamine 



30 
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71. N-(2-f1oror4-(2' ,6 M 0 ' -triniethyl -1 ' ,5' ,9'-undecatrienyl) 
benzoyl )-N' ,N' ,N" ,N"-tetramethyl -diethylenetriaraine 
72- N-{4-{2* ,6M0'-tr1inethyl-r ,5' .S'-undecatrlenyD- 
l-naphthoyI )-ethanolamine 
5 73. N-(4-(2' ,6M0'-triinethyl-1' .S'.S'-undecatrienyD- 
l-naphthoyD-N' ,N' ,M" ,N"-tetraethyl-diethylenetriamine 
74- H-(5-{2' ,6' ,10'-trimethyl-1 ' ,5* ^S'-undecatrienyD- 
l-naphthoyl )ethano1ainine 

75 . N- (5- ( 2 • , 6 • , 1 0 ' -trimet hy 1 - 1 ' , 5 • . 9 ' -undeca tri enyl ) - 
10 1-naphthoyl)-N' ,N' ,M" ,N"-tetraraethyl-dnethylenetr1ainine 

76. N-{4-'(2" ,6M0'-trimethyl-undecy1)-5.6,7.8-tetrahydro- 
1-naphthoyl )propanolainine 

77 . N- (4- (2 ' ,6 M 0 ■ -triniethyl -undecyl ) -5 .6 , 7 .8-tetrahydro- 
1-naphthoyl )-N' ,N" ,N" ,N"-tetraethyl -diethyl enetriaraine 

15 78. N-(4-(2' ,6* .10 •-triniethyl -1 ' ,5 ' ,9' -undecatrienyl 
5,6,7,8-tetrahydro-1-naphthoyl )ethanolaraine 
.79. H-{4-(2' ,6' ,10*-trimethyl-1 ' ,5« .9*-undecatrienyl )- 
5 ,6 ,7 ,8-tetrahydro-1 -naphthoyl)-M ' ,N ' .N" ,N"-tetraniethyl - 
di ethyl enetri amine 



30 
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The polyprenyl compound according to the rj.; 
invention have excellent anti-PAF and antithrombic 

activities, and are useful in pharmaceutical : v!/? 

compositions intended for utilizing these anti-PAP and 
5 antithrombic activities. The term "PAF" means platelet j:;.. 
activating factor. Barbaro et al found in 1966 that a ; - 

rabbit basophile sensitized by iinmunoglobulin E (Ig£) 

released a factor which caused platelet ' degranulation ^ 

and aggregation. This factor was named FAF by 
10 Benveniste et al in 1972. Demopoulos et al reported in 

1979 that its structure was identical with that of 
- l-alkyl-2-acetyl-sn-glycero-3-phosphocholine. PAF is an ^ 

alkyl ether phospholipid having an acetyl group wfiich is 

a new mediator for platelet aggregation. 
15 Human disseminated intravascular coagulation 

syndrome (DIG) is a condition wherein blood coagulation 

is abnormally promoted, blood in the microcardiovascular 

system . is widely coagulated and oany thrombi are formed. 

One of the factors causing this condition is thrombin. 
20 As noted above, the compounds of the present invention 

have antithrombic and anti-PAF activity. Therefore, the 

compounds of the present invention are useful as 

excellent antithrombic drugs having both antithrombic : 
and anti-PAP activities for the treatment of DIG. 

, - i- 

25 The formation of thrombi can further cause 

.■ «*• ^' 

hemadostenosis , angiostenosis ' and ischemic lesions or 
infarctions in principal internal organs such as heart, 
. brain and lungs. Therefore, the compounds of the 
p]?esent invention are useful for the therapy and 
30 prophylaxis of myocardial angina pectoris, cerebral 

thrombosis, DIG and chronic arteriosclerosis. In r 
addition to being useful as drugs for the therapy and 

prophylcLxis of these thromboses, the compounds of the f 
present invention having anti-PAP activity can be used 
35 as ant i- inflammatory drugs, antiasthmatic drugs, 

antiarteriosclerotic drugs, antishock and blood pressure l,\ 
controlling drugs, immune function controlling danigs and 
antiallergic drugs. - 
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We have unexpectedly found that the confounds of 
the present invention have anti-PAF and 'antithroxnbic 
activities- The present invention is based on this 
finding. No compounds similar in structure to those of 
5 the present invention have been known to exhibit an 
anti-PAF activity. 

The first compound group according to the invention 
wherein W in the formula (I) is the group of -COR 
can be produced by various methods. For example 
10 • a polyprenyl carboxylic acid of the formula (II) 

CH- CH, 

1 ' 1 ' 

H— K:H- C CH CH--f- CH- C CH — COOH . . [IIJ 

2 I I z n z I I 



15 



A B Y Z 



wherein A, Y, Z and n have the same meanings as 
defined above, or a reactive derivative thereof, is 
reacted with an amine of the formula RH [IIX) , wherein R 
has the same meaning as defined abQve, to aioidate said 
20 carboxylic acid or its derivative r thus producing the 
• desired polyprenylcarboxylic acid amide [I] . Examples 
of reactive derivatives of the carboxylic acid [II) 
include halides, anhydrides and mixed anhydrides of the 
acid [II] . 

■25 If desired, the reaction can be carried out in the 

presence of a dehydrating agent such as HTK'- . 
dicydohexylcarbodiimide , U ,H • -diethylcarbodiimide , 
trialkyl phosphate, elihyl polyphosphate or tosyl 
chloride, in order to conduct the reaction smoothly. 

30 .Further, in order to capture the hydrogen halide formed, 
by the reaction and promote the reaction, a base can be 
added. Examples of such bases include inorganic bases, 
,such as potassium hydroxide, sodium hydroxide, potassium 
carbonate and sodium carbonate , and tertiary amines , 

35 such as pyridine and trie thy lamine. The reaction can 
ordinarily be conducted in a solvent, such as dioxane, 
tetrahydrofuran, dimethyl sulfoxide or a lower alcohol, 
or mixtures thereof. 
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The second compound group according to the 
invention wherein W in the formula (I) is X can 
be produced by various preparation methods. Some 
examples therefor are described below. 

(1) When X is one of the groups (6) to (14) 
defined hereinbefore, the following preparation 
may be. used. 

The intended procuct can be obtained by 
reacting a polyprenyl carboxylic acid of the 
formule (II) 

CH- CH, 

I ' . I ' 

H--(CH, — C — CH — CH«-)--CH^ — C — CH — COOH [HI 
2 , , 2 n 2 I , 

A B Y 2 

wherein A, B, Y and Z are defined hereinbefore 

and n is an integer of 1 to 3, or a reactive 

derivative thereof. W'th one of amine compounds 
of the formulae: 



).0 



,31 



,32 



r-\. 



MH2(CH2)^-»(_J 



HH3(CH2)j-««S 33 
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10 



and 



NH-C-^= R 

2cH^0H 



HH^CH^CH(OH)CH^OH 



"'^ Also in these preparation methods, the reactive 

derivative, a dehydrating agent, a base and a solvent 
may be used in the same manner as described 
hereinbefore. 

20 (2) When X is the group (16)^ the product can 

be obtained by reacting a polyprenyl 'compound of 
the formula (IV) 

I 'I 

A B Y Z 

wherein A, B, Y, Z and n are defined hereinbefore, 
30 with a carboxylic acid of the formula (Y) 



011*0397 



20 



25 



KXX:-(CH2)g-N< „ (V) 

In the same manner as shown in the before metioned 
5 (1) to carry our amidation. 

(3) When X is the group (16), the product can 
be obtained by reacting a halide of a polyprenyl 
compound of the formula (VI) 

10 . • \ ]^^3 

H— fCH-— C — CIl— CH^-f-CH- C — CH CH2-Hal (VI) 

2 J , 2 n. 2 I , 

A B Y Z 

wherein Hal is a halogen and A, B, Y, Z and n are 
15 defined herei nbef ore » w^ith an amine compound of 

the formula (VII) in order to effect dehalogenation. 



(4) When X is the group (1), the product can 
be obtained by reacting a polyprenyl compound of 
the formjla (VII) , . 

f3 • \ f3 

A B Y Z 

30 with, for example* a thionyl chloride in order to 
produce an acid halide of the formula (IX) 



CH, CH- 
35 H-4CH2 — C— CHr-CHj-^jjCHj— C— CH— f >00-H&1 (IX) 

A B ' Y Z 



- 7ft7 



and then reacting the resulting acid. halide with 
an amine compound of the formula (X): R^^H in order 
to produce the Intended product. 

(5) When X Is the group (2), the intended product 
5 can be obtained by reacting a polyprenyl compound 
of the formula (XI) 



with, for example, thionyl chloride to give an acid 
halide of the formula (XII) 



wherein Hal is a halogen, 

20 and then reacting the acid halide with an amine 

22 

compound of the formula (X): R H. 

(6) When X Is one of the groups (3). (4) and 
(5), the product can be obtained by reacting a polyprenyl 
compound of each of'; the fqrmulae (XIY), (XV) and 
25 (XVI). 



10 




15 





X B 



:ocH 



(XIV) 



30 




:ooQ 



(XV) 
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With, for example, thionyl chloride in order to 
give an acid halide of each polyprenyl compound 
and then reacting the resultant with an amine compound 
of the formula (X), 

5 In the preparation methods as mentioned above, 

oxalyl chloride may be placed for thionyl chloride. 

The following experimental example is provided 
to illustrate the effects of the compounds according 
10 to the invention. 



20 



2!) 



30 
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Experimental Example 
(1) Anti-PAF activity 

Experimental method 

(a) Preparation of washed platelet suspension 

(hereinafter referred to as W.P,) 
A blood sample was collected from a carotid artery 
of a male rabbit weighing 2.5 kg, while adding thereto 
one volume of a 3.13% sodium citrate solution per 9 
volumes of blood as a coagulant. The resulting blood 
was centrifuged at 200 xg for 20 minutes to separate out 
platelet-rich plasma (hereinafter referred to as PRP) . 
This PRF was centrifuged at 1,000 xg for 15 minutes to 
separate the platelets from the plasma. The deposited 
platelets were washed twice with a Tyrode solution 
(Tyrode-Ca"*"*") , from which Ca^ had been removed and to 
which l?i bovine serum albumin (BSA) had been added, such 
that ?xlO^ platelets per yl were finally suspended in 
the Tyrode solution. 

(bj Preparation of specimens and PAF 
Spcicimens were dissolved or suspended in a 
physiological saline. PAF was dissolved Jja a Tyrode 
solution containing 1% BSA. PAF synthesized from 
D-manni-2ol in accordance with a method disclosed by J.J. 
Godfxoid et al was .used (FEES Letters 116 , 161-164, 
1980). 

(c) Measurement of platelet aggregation 
Platelet aggregation measurements were conducted 
according to nephelometry described by Bom et al using 
a platelet aggregation meter manufactured by Schenko Co. 
Specimen solutions having various concentrations of test 
compounds and C.25 ml of W.P. were subjected to 
preincubation at 37**C for 4 minutes, and then PAF was 
added thereto to give a final PAF concentration of 30 
ng/m£ to provoke platelet aggregation. The 
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Table i - Continued 
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transmittance of the W.P. before aggregation, that is, 
before the addition of the aggregation provoking agent, 
was rated as 0, and the transmittance of the Tyrode 
solution was rated as 100. After the addition of the 
5 PAP solution to the W.P. , light transmittance increased 
as aggregation proceeded. The value of the light 
transmittance at the time when the aggregation had 
proceeded to a maximum was. rated as the maximum 
aggregation (hereinafter referred to as MA) which was 
10 used as an index of the degree of aggregation. 

The inhibition rate was calculated according to the 
following equation. The aggregation in a W.P. -containing 
physiological saline solution free of test compound, as 
a control, was rated as 0% aggregation inhibition. 
15 Aggregation inhibition rate (%) 

M.A. Control - M.A. Sample ^ ^^^^ 
M.A. Control 

wherein 

M.A. Control: maximiim aggregation after platelet 
aggregation in PAF was provoked, 
20 after the addition of physiological 

saline. 

M.A. Sample: maximum aggregation aftei platelet 
aggregation in PAF was pzovoked, 
after the addition of the test 
25 compound. 
(2) Antithrombic activity 

The measurement of the antithrombic activity was 
conducted in the same manner as described above, except 
that bovine thrombin at a final concentration of 0.2 
30 units/ml was used as the platelet aggregation provoking 
agent in place of PAF. 

The results are shown in Table 1. 
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It is apparent from the above experimental results 
that the compounds of the present invention have an 
excellent anti-PAF activity. In addition to being 
useful as drugs for the prophylaxis and therapy of 
5 thromboses, the compounds of the invention are also 

useful as anti- inflammatory drugs, antiasthmatic drugs, 
antiarterio sclerotic drugs, antishock and blood pressure 
controlling drugs, immune, function controlling drugs and 
antiallergic drugs. 

10 The compounds of the present invention have a very 

low toxicity and high safety, and are suitable for 
long-term continuous administration. The present 
invention is very valuable in this sense. When the 
compounds of the present invention described in the 

15 above experimental example were orally administered in 
doses of 500 mg/kg to SD rats (each weighing about 
200 g) , no deaths or side effects were obser\'ed. 

Dosages of the compounds of the present invention 
administered as a drug exhibiting an anti-PAl' activity 

20 to human or animal patients vary greatly depending on 
the type and extent of the disease, the part:lcular 
compound employed and the age of the patients, and, 
thus, the dosage amount is not particularly limited. 
Generally, however,, the con^unds of the invention are ' 

25 orally or parenterally administered at dosagss in the 

range of from 10 to 1,000 mg/day/adult , prefarsdbly about 
50 to 300 mg/day/adult. The unit dosage forss of drugs 
to be administered include powders, fine-grained 
powders, granules, tciblets, capsules and injection 

30 liquids. Such drug forms are prepared by conventional 
methods using conventional pharmaceutical carriers. . 

In the formulation of solid preparations for oral 
administration , an excipient is added to a base. If 
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desired, a binder , disintegrator, lubricant, colorant, 
flavoring agent, and other conventional additives are 
added thereto. The xaixture is then shaped into powder, 
coated powder, granules or capsules by any conventional 
5 method. 

Examples of suitable excipients are lactose, com 
starch, sucrose, glucose, sorbitol, crystalline 
cellulose and silicon dioxide. Examples of suitable 
binders are polyvinyl alcohol, polyvinyl ether, 
10 ethylcellulose, methylcellulose , acacia, tragacanth, 
gelatin, shellac, hydroxypropylcellulose, 
hydroxypropylstarch and polyvinylpyrrolidone. Examples 
of disintegrators axe starch, agar-agar, gelatin powder, 
crystalline cellulose, calcium carbonate, sodium 
15 hydrogencarbonate, calcium citrate, dextrin and pectin. 

Examples of lubricants include magnesium stearate, talc, 
polyethylene glycol, silica and hardened vegetable oil. 
As colorants, any pharmaceutically acceptable substances 
may be used. Examples of flavoring- agents are cocoa 
20 powder, menthol, peppermint oil, borneol and cinnamon 
powder. The tablets and granules ican be coated with 
sugar, gelatin or other coating agents. ' 

In the formulation of an injection liquid, a pH 
adjuster, a buffer,- a stabilizer, a solubilizer, etc. 
25 are. added to a base to form a preparation for 

hypodermic, intramuscular or intravenous injection by 
any conventional method. 

The compounds of the present invention cam be 
administered orally or parenterally to amimals such as 
30 domestic animals and poultry. Oral administration can 
usually be conducted by blending the compounds with 
ordinary feed. In parenteral administration, an 
injection is prepared by a conventional method and the 
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compound is hypodermically administered, intramuscularly 
or intravenously, to the animal. 

The following is an example of a preparation 
containing N- (3 r 7 , 11 , 15-tetramethyl-2 ,6,10,14- 
5 hexadecatetraenoyD-ethanolamine, hereinafter referred 
to as the base, a typical compound of the present 
invention, as the active ingredient. 
Formulation of preparation (tablet) 



base 10 g 

10 silicic cmhydride 50 g 

crystalline cellulose 70 g 

com starch 36 g 

hydroxypropylcellulose 10 g 

magnesium stearate 4 g 



15. The above ingredients axe formulated into tablets 

(180 mg per tablet) by a conventional method. 

The . following examples of preparation of compounds 
according to the invention are provided to illustrate 
the present invention , but are- not to be construed as 

20 limiting the invention in any way* 

Example 1 

N- (3 , 7 , 11 , 15-Tetramethyl-2 > 6 , 10 > 14-hexadeca- 
tetraenoyl) -ethanol'amine 
25 6.1 g of 3,7,ll,15-tetrametJiyl-2,6,10,14- 

hexadecatetraenoic acid was dissolved in 50 mZ of 
tetrahydrofuran and 3.1 mH of triethylamine was added 
thereto. While cooling the mixl:ufe in ice with 
stirring, .2.1 ml of ethyl chlorocarbonate was added 
dropwise. Then the mixture was stirred for 15 minutes 
30 and 1.8 ml of ethanolamine was added thereto. After the 
mixture was stirred for 30 minu-es at room temperature, 
water was added thereto and the resulting aqueous 
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solution was extracted with ethyl acetate. The ethyl 
acetate layer was separated from the aqueous layer, 
washed with 5% aqueous hydrochloric acid solution and 
then water, and dried over magnesium sulfate. The 
5 solvent was distilled off. The resulting reaction 

mixture was subjected to chromatography on a silica gel 
column to afford 6.5 g (yield 94%) of the. title compound 
as a colorless oil. 
Elemental analysis for C22^37^^2 

10 C H N 

calculated (%) 76.03 10-73 4.03 

found (%) 76.00 10.31 3.94 

« Mass (m/2) : 347 (M*) 
15 • NMR (6, CDCl^) : 1.59 (9H,s), 1.68 (3H,s) 
-1.9 - 2.2 (12H), 2.12 (3H,d, J=l) , 
2.90 (lH,br) , 3-3 - 3.5 (2H) , 3.35 - 3,7 {2H) , 
5.06 (3Hrm), 5.52 (lH,s) , 5.94 (lH,br,s). 

Example 2 

(3 , 7 > 11 , 15-Tetramethy 1-2-hexadecenoyi: - 
20 ethanolamine 

The procedure of Example 1 was repeated except that 
6.2 g of 3,7,ll,15-tetramethyl-2-hexadecenoic acid and 
1.8 mi of ethanolamine were used as starting materials. 
6.7 g (yield 95%) of the title ccanpound was obtained as 
25 a colorless oil. 
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Elemental analysis for ^22^43^^2 

C H H 

calculated (%) 74.73 12.26 3.96 

5 found (%) 74.54 12.33 3.88 

Mass (m/Z) : 353 (M"*") 
• NMR (6, CDCij) 2 0.84 (12H,d,J=7) , 

1.0 - 1.5 (20B,m), 1.81 (3H,d,J-l), 
10 2.4 - 2.7 (2H,m), 3,3 - 3.5 (2H,m) , 

3.6 - 3.8 (2H,m), 5.52 (lH,s), 5.70 (lH,br) . 

Example 3 

N- (3 , 7 , 11, 15-Tetranethyl-hexadecanoyl) - 

15 ethanclamine 

6.5 g of N-(3,7#llfl5-tetramethyl-2,6,10,14- 
hexadecatetraenoyl) -ethanolamine obtained in Example 1 
was hydrogenated in the presence of a catalyst composed 
of palladiiMj on carbon in 40 ml of ethanol. The ethanol 

20 layer was then separated from the catalyst and the 

solvent was distilled off to afford 6.7 g (yield 94%) of 
the title compound as a colorless oil. 
Elemental analysis for ^22^45^02 

25 ■ C H N 

calculated {%) 74.30 12.76 3.94 

found (%) 74.20 12.84 3.91 

Mass (m/Z) : 355 (M^) 
30 » NMR (6, CDOl^) : 0.86 (15H,d,J-6) , 

1,0 - 1.5 (23H), 1.96 (2H,m), 
3.3 - 3.8 (4H), 6.05 (lH,br). 
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Example 4 

(3 , 7 , 11 f IS-Tetramethyl-C , 10 > 14-hexadeca- 
trienoyl) -ethanolamine 

The procedure of Example 1 was repeated except that 
6.1 g of 3,7,llfl5-tetraiaethyl-6,10,14-hexadecatrienoic 
acid and 1.8 mi of ethanolamine were used as starting 
materials, 6.4 g {yield 92%) of the title compound was 
obtained as a colorlass oil. 
Elemental analysis for ^27^Z^^2 

C 

calculated (%) 75.59 
found (%) 75.47 

• Mass (m/Z) : 349 (m"*") 

• NMR (6, CDCSL^) I 0.94 (3H,d,J=5) , 

1.1 - 1.5 (3H,m), 1.60 (9H,s) , 1.68 {3H,s) , 
1.8 - 2.2 (12B), 3.3 - 3.8 {4H,m) , 
4.16 (lH,br), 5.09 (3H,m) , 6.72 (lH,br) 

Example 5 

N~ ( 3 , 7 , 11 . 15 > IS "Pentamethy 1-2 , 6 . 10 > 14 ^ 18- 
eicosapentaenovl> -ethanolamine. 

The -procedure of Example 1 was repeated except that 
7.4 g of 3,7,ll,15,19-pentamethyl-2,6,10rl4,18- 
eicosapentaenoic acid and 1.8 ml of ethanolamine were 
used as starting materials- 7.7 g (yield 93%) of the 
title compound as a colorless oil was obtained. 
Elemental analysis ::or C2'7H^gN02 

C 

calculated (%) 78.02 
found (%) 77.93 



H 

11.25 
11.39 



N 
4.01 
4.08 



H N 
10.91 3.37 
10.99 3-30 
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• Mass im/Z) : 415 (M**') 

• NMR (6r CDCl^) : 1.60 (12H,s), 1.68 (3H,s) , 

1.8 - 2.2 (17H) , 2.14 (3H,d,J=l) , 

3.2 - 3.8 (4H) r S.08 (4H,m) , 5.59 (lH,br,s) , 

6.26 (lH,br,t). 



Example 6 

N- (3 ^ 7 , ll-Triroethyl-2 , 6 , 10-dodecatrienoyl) 
• ethanolamine 

10 - The procedure of Example 1 was repeated except that. 

4.7 g of 3,7,ll-triinethyl-2,6,10-dodecatrienoic acid and 

1.8 ml of ethanolamine were used as starting materials. 
5.2 g (yield 94%) of the title compound was obtained as 
a colorless oil. 

13 Elemental analysis for ^i7^29^^2 

C H N 

calculated (%) 73.07 10.46 5.01 

found (%) 73.00 10.53 5.06 

23 • 

• Mass (m/Z) : 279 (m"*") 

" NMR (6, CDC^^) : 1.60 (6H,s) , 1.68 (3H,s), 

1.8 - 2.3 (8H) , 2.12 (39, s) , 3.2 - 3.8 (4H) i 
4.20 (lH,br), 5.08 (2H,m) , 5.60 (lH,br,s) , 
25 6.76 (lH,br). 

Example 7 

N- ( 3 , 7 , 11 , 15-Tetramethyl-2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) -diethanolamine 
30 The procedure of Exem^le 1 was repeated except that 

6.1 g of 3,7rll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid and 2.9 ml of diethanolamine 
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were used as starting materials. 7.0 g (yield 90%) of 
the title compound was obtained as a colorless oil- 
Elemental analysis for ^24^41^^3 

5 C H N 

calcnlatad (%) 73.61 10.55 3.58 

found {%) 73.52 10.66 3.51 

. • Mass (m/Z) : 391 (M**") 
10 - • NMR (fi, CDCl^) : 1.61 (9H,s) , 1.68 (3H,s) , 
1.8 - 2.2 (12H) , 2.12 (3H,d,J=2) , 
3.4 - 3.9 (8H)r 4.56 (2H^br)-r-5 . 08 (3H,m) , 
5.88 {lH,br,s). 

15 EScample 8 

N- 1 3 ^ 7 ^ 11 r 15-Tetramethyl-2 . 6 ,10 r 14-hexadeca- 
tetraenoyl) -glycine 

The reaction of 6.1 g of 3,7,11,15-tetra- 
methyl-2,6rl0,14-hexadecatetraenoic acid with glycine 

20 ■ ethyl ester hydrochloride was conducted in the same 

manner as described in Sxan^le 1 except that 6.5 ml of 
triethylamine-A^as-used. Then, a. solution. of 2.7 g of 
potassiiam hydroxide in ethanpl. was added- The mixture 
was heated under reflux for 30 minutes. After the 

25 completion of the reaction, water was added and the 
bbtainei aqueous solution was extracted with ethyl 
acetate. The ethyl acetate layer was washed with water 
and dried over magnesium sulfate. The solvent was 
distilled off to. afford 6.1 g tyield 85%) of the title 

30 confound as a pale brown oil. 
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Elemental analysis for 



C 



H 



N 



calculated (%) 
found (%) 



73.09 



9.76 



3.87 



72.97 



9.80 



3.79 



« Mass (m/Z) : 361 (M**") 

• NMR (6, CDCSL^) : 1.59 {9H,s) , 1.66 {3H,s) , 

1.7 - 2.2 (12H), 2.10 (3H,s), 4.02 (2H,br, 
d,J=5) , 5.04 (3H,m), 5.60 (lH,br,s) , 

6.08 (lH,br), 6.37 (lH,br) . 

Example 9 

N- (3 , 7 , 11 , 15-Tetramethvl-2 ,6 , 10 , 14-hexadeca- 
tetraenoyl) -ethylenediaiaine 

3.1 mi of triethylamine was added to a solution of 
6.1 g of 3,7rll,15-tetramethyl-2r6,10,14- 
hexadecatetraenoic acid in 50 mil of tetrahydrofuran. 
While cooling the mixture in ice with stirring, 2.1 ml 
of ethyl chlorocarbonate was added dropwise and the 
mixture was stirred for 15 minutes. Then 2.0 ml of 
ethylenediamine was added thereto and the mixture was 
stirred for* 30 minutes at room temperature. Then water 
was added thereto and the resulting solution was 
extracted with chloroform. 

The chloroform layer was washed with Wciter and 
dried over magnesium sulfate. The solvent vras distilled 
off. The resulting reaction mixture was charomatographed 
on a silica gel column to afford 5.5 g (yie.'.d 80%) of 
the title ' cosqpound as a pale brown oil. 
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Elemental analysis for ^22^38^2*^ 

C 

calculated (%) 76.25 
5 found (%) 76.22 

o Mass im/Z) : 346 (m"^) 
» NMR (6r CDCfL^) : 1.56 {9H,s) , 5.05 (3H,m) , 

1.64 (3H,s)r 5.56 (lH,br,s) , 1.75 - 2.2 (14H) , 
10 . 6.48 (IH.br), 2.16 (3H,d,J=l) r 

2.7 - 2.95 (2H), 3.1 - 3.4 (2H) . 

Example 10 

(3 . 7 , 11 > 15"Tetramethyl"2 . 6 . 10 1 1 4-hexadeca" 
13 tetraenovl) -ethylenediamine hydroc hloride 

Hydrogen chloride gas was passed through a methanol 
solution of N-(3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoyD-ethylenediandne obtained in Example 
9. The solvent was distilled off to afford 6.1 g of the 
20 ' title compound as a brown oil. 

Elemental analysis for ^22^39^200*. 

calculated (%) 
2S- found {%) 

« Mass (m/Z) : 384 (M*^, Cl^^) 382 (m"^, C9?^) 
NMR (6, CDCl^) : 1.60 (9H,s) , 1.68 (3H,s) , 
1.7 - 2.3 {15H)r 2,18 (3H,d,J=l) r 
30 3.0 - 4.0 {4H), 5.08 (3H,m) , 5.74 (lH,br) , 

7.80 (lH,br). 



H 

11.05 
11.10 



N 
8.08 
8.10 



c n N 

68.99 10.26 7.32 9.26 

68.79 10.50 7.15 9.20 
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Example 11 

(3 , 7 ^ 11 , 15-Tetrainethvl~2 , 6 , 10 , 14-hexadeca- 
tetraenoyl) ~N' -dimethylethylenediamine 

The procedure of Example 9 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid and 3.3 ml of N,N-dimethyl- 
ethylene diamine were used as starting materials. 6.5 g 
(yield 88%) of the title compound was obtained as a pale 
yellow oil. 

Elemental analysis for ^24^42^2^^ 

C H N 

calculated (%) 76.95 11.30 7.48 

found (%) 76.85 11.31 7.43 

• Mass (m/2) : 374 CM*) 

• NMR (6, : 1.60 (9H,s) , 1.68 (3H,s) , 

1.8 - 2.2 (12H) , 2.24 (6H,s) , 2.26 (3H,s) , 
2.3 - 2.5 (2H) , 2.8 - 3.0 (2H) , 5.10 (3H,m) , 
5.56 (lH,br,s), 6.14 (lH,br). 

Example 12 

(3 , 7 , 11 , 15-Tetramethy 1-2 , 6 , 10 r 14-hexadeca- 
tetraenoyP-N' ,N' -trimethylethylenediamine 
chloride 

Chloromethane gas was passed through a solution of 
6.5 g'of N-{3,7,ll,15-tetramethyl-2,6,10rl4- 
hexadecatetraenoyl) -N' ,N'-dimethylethylenediamine 
obtained in Example 11, dissolved in 50 mfi. of benzene. 
The solvent was distilled off to afford 7.4 g of the 
title compound as a white wax. 
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Elemental analysis for <^2S^A5^2^^ 





C 


H 


N 


CSL 


calculated (%) 


70.63 


10.67 


6.57 


8.34 


found (%) 


70,69 


10.51 


6.58 


8.19 


Mass (m/Z) : 


426 {m"*", CJl-^^) , 


424 (M*^, 







* NMR (5, CDCZ^) : 1.60 (9H,s) , 1.68 (3HrS) , 

1.8 - 2.2 (12H), 2-14 (3H,d,J=2) , 2.24 (9H,s) , 
2.3 - 2.5 (2H), 3.2 - 3.5 (2H) , 5.08 (3H,m) ^ 
5.56 (lH,br,s), 6.04 (lH,br) . 



Example 13 

(3 , 7 , 11 , 15-Tetramethvl"2 , 6 . 10 > 14-'hexadeca- 
tetraenoyl)-N' r^' ^N'-trimethylethylenediainine iodide 

3.4 g of methyl iodide was added to 6.5 g of 
N- {3 , 7 , 11, 15-tetramethyl-2 , 6 , 10 , 14-hexadecatetra- 
enoyl)-N* ,ll*-dimethylethylenediamine obtained in Example 
11. The mixture was left to stand at room -zemperature 
for 15 minutes. An excess amount of methyl iodide was 
distilled off to afford 9.0 g of the title compound as a' 
brown solid with a melting point in the range of 53 to 
55"C. 

Elemental analysis for C25H^gN20I 

C H N I 

calculated (%) 58.17 8.78 5.42 24.57 

found (%) 57.98 8.80 5.41 24.66 

• Mass (m/Z) : 516 (M*) 

*» NMR (6, CDCi^) : 1.60 (9H,s) , 1.68 (3H,s) , 

1.8 - 2.2 (12H) , 2.16 (3H,d, J=2) , 3.46 (9H,s) , 
3.84 (4H,br,s) , 5.08 (3H,m) , 5.72 (lH,br,s), 
7.40 (lH,br). 



0110397 



Example 14 

N-Methy 1-N- (3 > 7 , 11 , 15-tetrainethvl-2 , 6 , 10 , 14- 
hexadecatetraenoyl) -ethanolamine 

The procedure of Example 1 was repeated except that 
6.1 g of 3, 7,11 rl5-tetramethy 1-2,6 r 10,14- 
hexadecatetraenoic acid and 2.4 ml of N-methyl- 
ethanolamine were ussed. 6.6 g (yield 92%) of the title 
compound was obtained as a colorless oil. 
Elemental analysis for C2^H^^N02 

C H N 

calculated (%4 • 76^A0 10.87 3.87 

found (%) 76.38 10.90 3.90 

» Mass (m/Z) : 361 (M"*') 

NMR (6, CDCA^) : 1.58 (9H,s) , 1.64 (3H,s) , 

1.8 - 2.2 (12H), 2.12 (3H,s) , 2.95 (3H,d,J=l) , 
3.2 - 3.8 (4H), 4.30 (lH,br) , 5.06 (3H,m) , 
5.76 (lH,br,s). 

Example 15 

N- (3 , 7 , 11 , 15-Tetramethyl-2 r 6 , 10 , 14-hexadeca- 
tetraenoyl) -3-hydroxypiperipLioe 

The- procedure of Example 1 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
bexadecatetraenoic acid and 3.0 g of 3-hydroxypiperidine 
were used as steurt^ng materials. 7.4 g (yield 96%) of 
the title compound was obtained as a colorless oil. 
Elemental analysis for 
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C H N 

calculated (%) 77.47 10.67 3.61 

found (%) 77.41 10.71 3.59 

« Mass (m/Z) : 387 (M^) 

• NMR («, CDCt^) s 1.60 (9H,s) , 1.68 (3H,s) , 

1.6 - 2.2 {16H), 2.12 (3H,br,s), 

2.7 - 3.9 (6H), 5.08 {3H,in> , 
5.82 {lH,br,s). 

Example 16 

(3 ^ 7 ^ 11 / 15-Tetramethyl-2 ,5,10^ 14-'hexadeca- 
tetiraenoyl) -2-hvdroxvmethylpiperidine 

The procedure of Example 1 was repeated except that 
6.1 g of 3,7Alrl5-tetramethyl-2,6,10rl4- 
hexadecatetraenoic acid and 3.5 gr of 2-hydroxy- 
methylpiperidine were used as starting materials. 7.5 g 
(yield 94%) of the title compound was obtained as a 
colorless oil. 

Elemental analysis for ^26^43^^^ 

C H N 

calculated (%) • 77-75. . -10.79 3.49 

found (%)• * 77.73 10-83 3.30 

• Blass. (m/2) : 401 (M**") 

• NMR («, CDCI3) : 1.60 (9H,s) , 1.68 (3H,s) , 

1,7 - 2.2 (18H), 2.12 (3H,br,s) , 

3.2 - 4.0 (6H), 5.08 (3H,m) , 5.74 (IHrbr) . 

Example 17 

N- (3 , 7 , 11 , 15-Tetramethyl-2 ^6,10^ 14-hexadeca- 
tetraenoyl) -propanolamine 
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The procedure of Example 1 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid. and 2.3 ml of propanol amine were 
used as starting materials. 6.6 g (yield 92%) of the 
5 title compound was obtained as a colorless oil. 
Elemental analysis for ^23^3 9^^2 

C H N 

. calculated (%) 76.40 10.87 3.87 

10 • found (%) 76.23 10.95 3.77 

Mass (ra/Z) : 361 (M^) 
• NMR (6, CDCA3) : 1.59 (9H,s) , 1.67 (3H,s) , 
1.5 - 1.8 (2H), 2.13 (3H,d,J=l), 
15 1.9 - 2.2 (13H), 3.3 - 3.7 (4H) , 5.09 (3H,m) , 

5.56 (lHrbr,s), 6.03 (lHrt,J«6). 

Example 18 

N- 1 3 , 7 ^ 11 r 15-Tetramethy 1-2 ^ 6 , 10 , 14-hexadeca- 
20 * tetraenoyl) -aroyl alcoholamine 

Th€s procedure of Example 1 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid and .3.1 g of amyl alcoholamine 
were uscsd- as starting materials. 7.4 g (yield 95%) of 
25 the title compound was obtained as a colorless oil. 
Elemental analysis for C^^H^^NO^ 

C H N 

calculated (%) 77.07 11.13 3.60 

30 found (%) 77.01 11.20 3.53 
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^ Mass (m/Z) : 389 (M"*") 

» NMR (6, CDCI3) : 1.4 - 1-8 (6H,m) , 1.60 OH^s), 

1.68 (3H,s), 1,9 - 2.2 (12H) , 2.13 (3H,d,J=l) , 
2.44 (lH,s), 3.1 - 3.7 (4H) , 5.10 {3H,m) , 
5.54 (lHrbr,s).. 5.71 (lH,t,J=5). 

Example 19 

1- (3 , 7 , 11 . 15-Teiramethyl-2 ,6,10, 14-hexadeca" 
tetraenoyl) -'4~me-bhylpiperazine 

The procedure of Example 9 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid and 3.3 ml of l-methylpiperazine 
were used as starting materials. 6.9 g (yield 90%) of 
the title compound was obtained as a colorless oil. 
Elemental analysis for C^^H^^^^^ 

C H N 

calculated (%) 77.66 10.95 7.25- 

found (%) 77-45 11.10 7.30 

« Mass (m/Z) : 386 (M"^) 

» NMR (6, CDCJI3) : 1.60 (9H,s) , 1.68 (3H,s) , 
1.86 (3H,d,.J=l), 1.9 - 2.2 {12H) , 
2.29 (3Hvs), 2.2 - 2.45 {4H) , 3.4 - 3.7 (4H) , 
5.10 {3H,m), 5.74 (lH,br,s) . 

Example 20 

' 1- (3 , 7 , 11 r 15-T<£tramethyl-2 , 6 , 10 ^ 14~hexadeca- 
tetraenoyl) -4-methyl-hexahydro-l, 4-diazepine 

The procedure of Example 9 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10rl4- 
hexadecatetraenoic acid and 3.4 g of 4-methyl-lH- 
hexahydro-l,4-diazepine were used as .starting materials. 
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7.5 g (yield 94%) of the title compound was obtained as 
a colorless oil. 

Elemental analysis for C2gH^^N20 

C h' N 

calculated (%) 77.94 11.07 6.99 

found (%) 77.85 11.10 7.03 

• Mass Cm/Z) : 400 (M*^) 

• NMR {6, CDCSL^) : 1.60 (9H^s) , 1.68 (3H,s) , 

1.91 (3H,d,J=l), 1.7 - 2.3 (14H) , 

2.35 (3H,s), 2.45 - 2.7 (4H) , 3.4 - 3.75 (4H) , 

5.08 (3H,m), 5.78 (lH,br,s) . 

Example 21 

(3 , 7 ^ 11 , 15-Tet:rainethyl-2 ,6,10, 14-hexadeca" 
tetraenoyl) -ethanethiolcunine 

The procedure of Example 1 was repeated except that 
6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenoic acid and 2.3 g of ethemethiolnmine 
were used as starting materials. 6.0 g (yield 83%) of 
the title compound was obtained as a colorless oil. 
Elemental smalysis for CjjHj^MOS 

C H N S 

calculated (%) 72.67 10.26 3.85 8.82 

found (%) 72.55 10.31 3.80 8.91 

• Mass (xn/2) : 363 (M**") 

NMR (6, CDCII3} : 1.60 (9H,s) , 1.69 (3H,s) , 

1.9 - 2.3 (13H), 2.15 (3H,s) , 2.5 - 2.8 (2H) , 
3.3 - 3.6 (2H), 5.11 (3H,m) , 5.57 (IHrbr^s) , 
5.85 (lH,br). 
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Example 22 

3" (3 ,7,11,15-Tetramethyl"2,6,10 rl4-hexadeca- 
■tetraenoylamino) -l^ethylpiperidine 

The procedure of Example 9 was repeated except that 
5 6.1 cr of 3r7rll,15-'tetramethyl-2,6,10,14- 

hexadecatetraenoic acid and 3.8 9 of 3-amino-l- 
ethylpiperidine were used as stairting materials . 7 . 4 g 
(yield 90%) of the title compound was obtained as a pale 
• yellow oil. 
10 : Elemental analysis for C^^H^^N^O 

C H N 

calculated (%) 78.20 11.18 6.76 

found (%) 78.41 11.21 6.70 

15 

<' Mass (m/Z) : 414 
• KMR 16, CDCl^) : 

1.66 (3H,s), 

5.08 (3H,m>, 

20 

Example 23 

2" ( 3 ^ 7 , 11 r 15-Tetramethy 1-2 , 6 , 10 , 14-hexadeca" 
tetraeroylaminomethyl) ^l-ethylpyrrolidine 

TJie procedxire of Example 9 was repeated except that 
25 6.1 g of 3^7,llrl5-tetramethyl-2,6rl0,14- 

hexadecatetraenoic acid and 3.8 g of 2-aminomethyl-l- 
ethylpyrrolidine were used as starting materials. 7.8 g 
(yield 94%) of the title compound was obtained as a 
brown oil. 

30 ' * ~ 



1.04 (3H,t), 1.58 (12H,s)^ 

1.7 - 2.5 (22'H,m), 4.08 (lH,m) , 

5.56 (lH,s), 6.04 (lH,br) . 
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Elemental analysis for 02^3^ gN20 

C H N 

calculated (%) 78.20 11.18 6.76 

5 found (%) 78.39 11.20 6.74 

« Mass (m/Z) : 414 (m"*") 

NMR {6, CDC9.^) z 1.40 (3H,t) , 1.58 (9H,s), 
1.64 (3'H,s), 1.8 - 2.2 (20H,in) , 
10 . 2.6 - 3.4 (3H,m), 3.60 {3H,in) , 5.08 (3H,ia) ^ 

5.70 (lH,s), 7.76 (lH,br) . . 



15 



20 



25 



30 



\ 
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10 



Example 24 

2- ( 3 ' , 7 ' , 11 ' , 15 ' -Tetramethyl-2 ' , 6 MO M4 ' - 
hexadecatetraenoylamino) -1-ethylpiperidlne 




CONH 



CH2CE2 

3-1 ml of triethylamine was added feo a 
solution of 6.1 g of 3,7,ll,15-tetramethyl-2,6 ,10,14- 
hexadecatetraenoic acid in tetrahydrof uran. 2.1 raf 
of ethyl chloroceurbonate waw added dropwise thereto 



15 



:o 



:»5 



30 
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under stirring and under cooling with ice. The mdLxture 
was stirred for 15 min. 

2.8 9 of 2-2u&ino-l-ethylpiperidine was added 
thereto and the mixture was stirred at room tem- 
S perature for 30 min and poured in ice-water. Xt 

was then extracted with ethyl acetate and washed with 
water. After drying over magnesium sulfate followed 
by distillation of the solvent, the resulting reaction 
mixture was treated by silica gel column chromatography 
to obtain 7.3 g (yield: 86%) of the title compound as 
a colorless oil. 

Elemental emalysis for ^27^4 6^^2 

C H K 

calculated (%) 78.20 11.18 6.76 

found (%) 78.41. 10.97 6.50 

Mass (m/Z) : 414 .(M*) 
20 « NMR (5; CDCf^): 1-04 (3H, t, J=8) , 1.5? (9H, S) , 



1.62 (3H, S), 1.9 - 2-6 (25H, m) , 



4.10 (IH, br, d), 5.08 (3H, br, t) , 



5.56 (IH, br, S) , 6.10 (IH, br, d) 



25 



Example 25 



2-(3' ,7M1M5'-Tetramethyl"2' ,6M0M4'- 




hexadecatetraenoy laminomethy 1 ) -1-e thy Ipy r rolidine 
I CONHCH2 
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3.1 ml o£ triethylamlne was added to a solution 
of 6-1 g of 3,7,ll,15-tetrainethyl-2,6,10,14-hexade- 
catetraenoic acid in tetrahydrofuran. 2.1 mf of 
ethyl chlorocarbonate was added dropwise thereto 
5 under stirring and iinder cooling with ice. The 
mixture was stirred for 15 min, 

2.8 g of 2-aininomethyl-l-ethylpyrrolidine was 
added thereto and the mixture was stirred at room 

10 temperature for 30 min and poured in ice-^ater. 

It was then extracted with ethyl acetate and washed 
with water. After drying over magnesiiam sulfata 
followed by concentration, the resulting concentrate 

15 was treated by silica gel ralumn chromatography to 
obtain 7.5 g (91%) of the title compound. 
Elemental analysis for C^^H^gOK^ 

C H N 

20 calculated (%) 78.20 llllS" 6.76 

found (%) 78.36 11.00 6.75 

Mass (m/Z): 414 (m'^) 



" NMR (5/cDCf3)s 1.40 (3H, t, J=7) , 1.60 (£'H, S) , 
1.64 (3H, S), 1.8 - 2.3 (19Hr m) , 
2.5 - 3.3 (4H, m), 3.4 - 3.8 (3H, m) , 
5.08. (3H, m), 5.68 (IH, br, S) , 
7.76 (IH, br) 
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Eacample 2 6 

H- ( 3 ^ 7 ,11 . 15-Tetramethvl-2 .6,10 , 14-hexadecat:etra- 
enoylaminoethyl) -pyrrolidine 




CONHCH^CH^ — 



3.1 mi of triethylcimine was added to a solution 
of 6.1 g of 3,7,ll,15-tf2tramethyl-2,6,10,14-hexade-= 

10 catetraenoic acid in tetrahydrofuran. 2.1 mf of 
ethyl chlorocarbonate was added dropwise thereto 
under stirring and under cooling with ice and the 
mixture was stirred for 15 min. 

-15 2-3 g of l-aminoethylpyrrolidine was added 

thereto and they were stirred at room temperature for 
30 min and then poured in ice-water. It was then 
extracted with ethyl* acetate and washed with water. 

20 After drying over magnesium sulfate followed by con- 
centration, the resulting concentrate was treated by 
silica gel column chroniatography to obtain 7-5 g 
(yield: 95%) of the title compound. 

25 Elemental analysis for ^26^4 4^2 

C H N 

calculated (%) ' 77.94 11-07 6.99 

found (%) 77.72 11.13 6.87 

30 « Mass (m/Z): 400 (M*) 

• NMR , CDCf^) : 1-60 (9H, S) , 1.65 (3H, S) , 
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1.8 - 2.2 a9H, m), 3.0 - 3.8 (8H, m) , 
4.76 (3H, m), 5.70 (IH, br, S) , 
7.50 (IH, br) 

Example 27 



5 N- ( 3> 7 , 11 , 15-Tetramethyl-2 ,6,10, 14-hexadecatetra- 

enoylaminoethyl) -morpholine 




3.1 mf of trlethylamine was added to a solution 
of 6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14-hexade- . 
catetraenoic acid in tetrahydrof urar . 2.1 mf of 

15 ethyl chlorocarbonate was etdded dzopwxse thereto 
iinder stirring and under cooling with ice and the 
mixture was stirred for 15 min. 

2.6 g of l-aminoethylmorpholin€& was added there-* 

20 to eind the mixture was stirred at room temperature for 
30 min and then poured in ice-water. It was then ex- 
tracted with ethyl acetate and washi^ with water. 
After drying over magnesium sulfate followed by 

25 concentration, the resulting concentrate was treated 
by silica gel column chromatography to obtain 7.6 g 
(91%) of the title compound. 
ElementELl analysis for C25H44O2N2 

30 C H N 

calculated (%) 74.95 10.65 6.72 

found (%) 74.90 10.61 6.52 
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• Mass (m/Z) : 416 (m"*") 

NMR ( 5 , CDC^g): 1.60 (9H, S) , 1.68 (3H, S) , 

1.8 - 2-1 (15H, m), 2.4 - 2.6 (6H, m) , 
3.1 3.5 (2H, m), 3.6 - 3.8 C4H, m) , 
5 5.10 (3H, m), 5-54 (IH, hr, S) , 5.96 (IH, br) 



15 



Example 28 

N- (3 , 7 , 11 ^ 16~Tetrame-fchyl-2 ,6,10, 14-hexadecatetra- 
1 0 enoy 1 ) ' ,1? ' -dimethyl ethylenediamine hydrochloride 




CONHCH,CH-,N\. - HCf 



) 



3.1 of triethylamine was added to a solution 
of .6.1 g of 3,7,ll/15-tetraniethyl-2,6,10,14-hexadecatetra- 
enoic acid in tetrahydrof uran . 2.1 mf of ethyl chloro- 

20 ' carbonate vras added thereto under stirring and tinder 

cooling wilih ice and the mixture was stirred for 15 min. 

1.7 g of N,N-diBiethylethylenediamine was added 
thereto and the mixture was stirred at room tenperature 

25 for 30 min and then poured in ice-water. It was then 
extracted vith ethyl acetate and washed with water. 
After drying over magnesium sulfate followed by con- 
centration, the resulting concentrate was treated by 

30 silica gel column chromatography to obtain N-(3,7,ll,15- 
tetramethyl-2 , 6 , 10 # 14-hexadecatetraenoyl-N • ,N ' -dimethyl- 
ethyl enediamine. 20 m/ of a 1.5 H solution of hydrogen 



• 



15 



20 
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chloride in etiiyl acetate was added thereto. After 1 h, 
the product was concentrated to obtaiin 7.4 g (90%) of 
the title compound. 
Elemental analysis for <^24^43^^2^^ 



5 


C 


H 


N 


cf 


calculated (%) 


70.12 


10.54 


6.81 


8.62 


found (%) 


70.01 


10.60 


6.95 


8.77 



" NMR ( S , CDC(^)2 1.62 OH, S) , 1.68 (3H, S) , 
10 1.8 - 2.2 (16H, m), 2.92 (3H, S) , 

2.96 (3E, S), 3.2 - 3.8 (4H, m) , 
5.10 {3H, m), 5.76 (IH, br, S) , 
7.80 (IH, br, S) 



Eacample 29 

N- ( 3 , 7 r 11 » 15-Tetraiaethyl-2 ,6,10, 14-hexadecatetra" 
enoyl«-lf ' ,N * -diethylethylened 1 am i ne 




INHCH2CH2N 



3.1 ml of tri ethyl amine was added to a solution 
25 of 6.1 g of 3/7,ll,15-tetramethyl-2,6,10,14-he3cadecatetra- 
enoic acid in. tetrahydrof uran . 2.1 mf of ethyl chloro- 
carbonate was added ^ropwise thereto under stirring and 
under cooling with ice and the mixture was stirred for 
30 15 min. 
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2.3 g of N,N-diethylethylenediamlne was added 
thereto and the mixture was stirred at room temperature 
for 30 min and then poured in ice-water. It was then 
extracted with ethyl acetate and washed with water. 
5 After drying over mangesium sulfate followed by con- 
centration, the resulting concentrate was treated by 
silica gel column chromatography to obtain 7.2 g (89%) 
of the title compound. 
10 Elemental analysis for ^26^46^^2 

C H N 

calculated (%) 77.55 11.52 6.96 

found {%} 77.43 11.63 7.01 

15 Mass (m/Z) : 402 (M*) _ 

•NMR ( S , 000/3): 1.02 (6H, t, J=8), 1.61 {9H, S) , 
1.68 (3H, S), 1.8 - 2.2 (15H, m) / 

2.3 7 2.7 (6H, m) , 3.1 - 3.4 (2H, m) , 
20 5.10 (3H, m), 5.54 (IH, br, S) , 

6.04 (IH, br.) 



Example 30 

N ' - ( 3 , 7 , 11 , 15~Tetramethyl-2 ,6,10, 14-hexadecatetra- 
enoyl) -2-aminopyridine 
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The saice procedure as in Example 1 was repeated 
except that 6.1 g of 3,7,ll,15-tetramethyl-2,6,10,14- 
hexadecatetraenolc acid and 1.9 g of 2-aminopyridine 
were used as the starting materials* 7.0 g (92%) of 
5 the title compound was obtained as a white wax. 
Elemental analysis for ^^25^36^2 

C H N 

calculated ;%) 78.90 9.54 . 7.36 

10 found (%) 78.90 9.44 7.32 

Mass (m'/z; : 380 (M**") 

NMR ( , CDCf^)i 1.56 (9H, S) , 1.65 (3H, S) , 
1.8 - 2.3 (15H, m), 5,05 (3H, m) , 
^5 5.75 (IH, br, S) , 7.20 (IH, br.) , 

8.1 - 8.6 (4H, m). 

Example 31 * 

20 N- ( 3 r 7 , 11 , 15-Tetramethyl-2 ^6 , 10 , 14-hexadecatetra- 

enoyl) -imidazole 



25 




30 



The same procedure as in Example 1 was repeated 
except that 6.1 g of • 3 ,7 ,ll,15-tetramethyl-2^6,10rl4- 
hexadecatetraenoic acid and 1.4 g of imidazole were 
used as the starting materials. 6.5 g (91%) of the 
title compound was obtained as a colorless oil. 
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Elemental emalysis for C23H24ON2 

C H N 

calculated (%) 77.92 9.67 7.90 

found (%) 77.85 9.71 7.92 

5 

" Mass (m/Z): 354 (h'^) 

• NMR ( <5* , CDCf3): 1.57 (6H, S) , 1.62 (3H, S) , 

1.66 {3H, S) , 1.8 - 2.4 {15H, m) , 
5.08 (3H, m), 6.26 (IH, br, S) , 
7.04 (IH, br, S), 7.46 (IH, br, S) , 
8.12 (IH, S) 

Example 32 

15 ( 3 , 7 , 11 , 15-Tetramethyl-2 , 6 , 10 > 14-hexadecatetra" 

enoyl) --2-amlno-2-ethyl-l , 3-propanedlol 




The same procedure as in Example 1 was repejated 
except that 6.1 g of 3 ,7,llf 15-tetramethyl-2, 6,:.0,14- 
hexadecatetraenoic acid and 2.4 g of 2"amino-l,3- 
25 propanediol were used as the starting materials. 

7.5 g (92%) of the title compound was obtained as a 
colorless oil. 

Elemental. analysis for ^25^43^3^ 
30 C H N 

calculated (%) 74-03 10.69 3.45 

found (%] 73.94 10.82 3.40 
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• Mass (ra/Z): 405 (m"*") 

NMR CDCt^)' 0-90 (3H, t, J=8) , 1.5 - 1.7 (14H, m) , 

1.8 - 2.2 a5H, m), 3.4 - 4.2 (6H, m) , 
5.08 (3H, m) , 5.58 (IH, br. S) , 5.72 (IH, br.) 

5 

Example 33 

N- (3 ,7 yll ,15~Tet:ramethyl~2 ,6 ,10,14-hexadecai:et:ra-' 
enoyl) -3-am.1 no-1 ,2 -propanediol 



10 




The same procedure as in Kynmple 1 was repealled 
15 except that 6.1 g of 3,7 ,11^15-tetramethyl-2,6 ,10,14- 

hexadecatetraenolc acid and 1.9 g of 3-amino-l,2- 

propanediol were used as the starting materials. 

6.5 g (86%) of the title compound was obtained as a 
20 white wax. . " * 

Elemental analysis for C23H2gO^N 

C H N 

calculated (%) 73.16 10.41 3.71 

25 found (%) 73.08 10.45 3.65 

Mass (m/Z) : 377 (M*) 
* NMR (J, CDCf3): 1.60 {9H, S) , 1.65 (3H, S) , 

1.8 - 2-2 (15H, m) , 3.1 - 3.9 (7H, m) , 
30 5.07 (3H, m) , 5.54 (IH, br. S) , 

5.84 (IH, br) 
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Example 34 



N- ( 3 y 7 , 11 ^ IS-Tetramethy 1-2 ,S,10 , 14-hexadecatetra- 
enoyl) -N ' ' .N" ^N" -tetrame thy Idle thy lenetriamine 




The same procedure as in Example 1 was repeated 
except that 6.1 g of 3,7,ll,15-tetramethyl-2 , 6 ,10/14- 
hexadecatetraenoic acid and 3.2 g of N',N',N",N"- 
tetramethyldiethylenetriamine were used as the start- 
ing materials. 8.0 g o£ the title compound was 
obtained as a colorless oil. 
Elemental analysis for C2gH5^0N2 

C H N 

calculated {%) 75.45 11.53 9.43 

found .(%) -75.10 11.50 9.38 

** Mass (m/Z) : 445 (M*) 
liMR ( 5, CDC/3): 1.60 (9H, S), :..66 (3H, S) , 

1.8 - 2.2 (15H . m), 2.24 (12H, S) , 
2.3 - 2.6 (4H, m), 3.3 - 3.6 (4H, m) , 
5.08 {3H, m) , 5.80 (IE, br.S) 

Example 35 

( 3 , 7 , 11 , 15-Tetramethyl-2 ,6,10, 14-hexadecatetra'- 
enoyl) -N ' ,N ' ^N" ,N''-tetramethyldiethylenetriamine * 
dihydrochlorlde 
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CH2CH2N(CH3)2 X 
ON . 2^/ ) 



5 4.0 g of N-(3,7,ll/15-tetramethyl-2,6,10,14- 

hexadecatetraenoyDHS' ,N' rN" ,N"-tetramethyldiethylenetri- 
ainTTi^ obtained in Example 34 was treated with 20 
of a L.5 M solution of hydrogen chloride in ethyl 
10 acetate at 5*C for 30 min. The solvent was distilled 

off. After drying under reduced pressure, 4.6 g of the 
title compound was. obtained as a brown wax. 

Elemental analysis for C2qH520N3C^2 

15 C H N Cf 

calculated (%) 65.09 9.95 8.13 13.73 

Cound (%) 64.94 9.90 8.20 13.91 

• NMR i S , CDCf^lz 1.60 (9H, S) , 1.67 (3H, S) , 
-20- .1-8 - 2.3 (15H, m), 2.92 (6H, S) , 

2.95 (6H, S}, 3.1 - 4.1 (ICH, m) , 
5.08 {3H, m), 6.06 (IH, br, S) 

Example 36 

25 N- ( 3 , 7 , 11 , 15-Tetramethy 1-2 , 6 > 10 > 14-hexadecatetra- 

enyl) ' ,N ' -dimethylaminomethylcarboxamide 
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5.0 mi of trlethylamlne was added to a suspension 
of 5.0 g of N,N-diiaethylglycine hydrochloride In 
dimethyl sulfoxide, 4.4 mf of ethyl chlorocarbonate 
was added dropwide thersto at 5*C. The mixture was 
5 stirred for 30 min. 

11 g of 3,7,ll,15-tetramethyl-2,6,10,14-hexadeca- 
tetraenylamine was added thereto and the mixture was 
stirred at room temperature for 2 h. 

10 The reaction liquid was poured in ice-water. It 

was then extracted with chloroform and washed with 
water. After drying over magnesium sulfate followed 
by distillation of the solvent, the resulting reaction 

15 mixture was treated by silica gel chromatography to 

obtain 9.6 g (71%) of tlie title compound as a colorless 
oil. 

Elemental analysis for ^24^42^2 
20 ' C H • N 

calculated (%) 76.95 11.30 7.48 

found (%). 76.83 11.28 7.47. 



Mass (m/Z) : 374 (M*) 
25 • NMR ( S , CDCf 3) : l.i52 (9H, S) , 1.70 (6H, S) , 



1.3 - 2,2 (12H, m), 2.28 (6H, S) , 



2.96 (2H, S), 3.96 (2H, t, J=6) , 



5.15 (4H, m) , 7.05 (IH, br) 



30 
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Example 37 



(3 , 7 ,11 , 15-Tetramethy 1-2 ,6,10, 14-hexadecatetxa- 
enyl) -2-amlnoethylcarboxainide 




[COCH2CH2NH. 




5-6 g of N-t-butyloxycarbonyl-B-alanine was 



dissolved in 40 of tetrahydrofuran, '4 mf of 
triethylamine was added thereto- 3.2 mf of ethyl 
chlorocarbonate was added dzopwise thereto and the 
mixtiire -wa^ stirred for 30 mln. 

8.0 g of 3,7,ll,15-tetramethyl-2,6a0,14-hexadeca- 
tetraeny lamina was added thereto aod the mixture was 
stirred at room temperature for 2 h« 

The product was after-treated by an ordinary method. 
After a treatment by silica gel cplumn chromatography, 
an N-t-butylb:^carbonyl derivative of the title compound 
wcLs obtained. The product was dissolved in 100 mf of 
tetrahydrofuran. 30 mf of 5 N hydi-ochloric acid solution 
was added thereto. After treatment at room temperature 
for 5 h followed by the treatment according to silica 
gel column chromatography, 7.2 g (50%) of the title 
compound was obtained as a colorless oil. 
Elemental analysis for C,,H*rtQN-, 



c 



H 



calculated (%) 
found (%) 



76.61 
76,56 



11.18 



11.23 



7.77 



7.70 



0t1b397. 
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Elementary analysts for C23H23O2M 





c 


H ' 


N 


(%) 


77,70 


9.36 


3V94 




77-82 


.-.9.45' 


" 3.89 



fotmd (%) 

5 • Mass (m/Z): 355 (M*) ' ^' - 

• NMR (CDCfj, <S ): 1.58 (3H, g>, 1.60 (3H, 3} , 

1.63 (3H, S) , 1.83 (3H, d, J=^l) , . 
1.9 - 2.3. C8H), 2.68 (IH, t, J=4) , 
10 3.5 - 3.9* (4H, m), 5^10 (2H, m) , 

6.24 (IH, S), 6.60 (IH, broad), 
7.24 (2H, d, J«8), 7.50 (2H, d, J=8) 

Exauaple 40 

15 N-[4-(2S6M0' -Tr imethyl-l ' > 5 ' , 9 ' -undecat rieny 1 ) - 

benzoyl] di-ethamolamine - 

^^CH2CH20H 
^CHjCH^OH 

20 ^ ^ — ^ -csw^ 



5 g of 4- (2 • , 6 • , 10 ' -trimethyl-l ' , 5 ' , 9 ' -undecatrlenyl) - 
benzoic acid and 3.4 g of diethanolamine were treated in 
25 same manner as In Example 39 to obtain 5.4 g (85%) 

of the title compound as a colorless oil. 
Elemental analysis 'for ^25^37^3^ 




fotmd (%) 





c 


H 


N 




75,15 


9.33 


3.51 




75.09 


9-42 


3.49 



30 
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• Mass (m/Z): 399 (M*) 

" NMR {CDCf3,S*)r 1.57 (3H, S) , 1.60 (3H, S) , 

1.64 (3H, S), 1.84 (3H, d J»2) , 
1.9 - 2.3 (8H)r 3.4 - 4.0 (lOH) , 
5 5.10 (2H, m), 6.21 (IH, S) , 

7.20 (2H, d J=8), 7.41 (2H, d J=8) 

Example 41 

N-[4-(2',6',10' -Trimethy 1-1 ' , 5 ' r 9 ' -undecatrienyl ) - 
10 benzoyl ] ' ,N ' -dimethylethylenediaTnl ne 

CONCH2CH2N (CH3) 2 ^ 
15 

5 g of 4-(2',6',10'-trimethyl-l«,5«,9'-undecatrienyl)- 
benzoic ac^d and 2 g of N yN-d 1 mft thylethylened 1 ami ne were 
trea-ted in the same manner as in Example 39 to obtain 
20 '5.3 g (86% I of the title compound' as a colorless oil. 
Elemental «3ixialysis for ^25^3 8 ^^2 

C H N 

calculated (%) 78.48 10.01 7.32 

25 found (%) 78.53 10.13 7.36 

• Mass (m/Z) : 382 (M"*") 

NMR {CDCf3, ^ '): 1.58 (3H, S),1.61 (3H, S) , 

1.65 (3H, S) r 1.85 (3H, d J=2) , 
1.9 - 2.3 (8H), 2.24 (6H, S) , 
2.48 (2H, t J=5), 3.50 (2U, dt J=5.5) 
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^ Mass (m/S) : 360 (M*) 

NMR ( , CDCf^): 1.60 (9H, S) , 1.63 (6H, S) , 

1.8 - 2.4 (16H, m), 3.00 (2H, t, J=7) , 
3.82 (2H, t, J=6], 5.08 (4H, m) , 
6-78 <1H, br.) 

5 

Example 38 

(3 , 7 , 11 , 15-Tetramethyl-2 ,6^10, 14-hexadecatetra- 
enyl)-N' ,N'-dlmethylethylenedlainine 




4.4 g of N , N-dimethy leiihylened i amine was dissolved 
in 40 mf of dipxane. 5 of pyridine was added to the 
15 solution. 17.6 g of 3 ,7 ,ll/15-tetrainethyl-2 ,6 ,10,14- 
hexadecatetraenyl bromide was added thereto and the 
mixture was heated iinder reflux for 2 h and poured in 
ice-water. After extraction with n-hexane followed • 
• 20 by washinc with water and concentration, the resulting 

reaction ndxture was treated by alumina column chromato-* 
graphy to obtain 6 g (33%) of the title compound as a 
colorless oil. 
25 Elemental analysis for ^24^44^2 

C H N 

calculated (%) 79.93 12.30 7.77 

found (%) 79.90 12.31 7.83 

30 • Mass (m/2): 360 (M*) 

• NMR (5 , CDCf^): 1.52 (9H, S) , 1.60 (3H, S) , 
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1,63 (3H, S), 1-8 - 2.1 {12H, m) , 



2.12 (6H, S), 2.2 - 2.8 (5H, m) , 



3.07 (2H, br, d, J=8) , 5.00 m) 



Exaiaple 39 



N- [4- (2 ' , 6 MO • -Trimethyl-1 • , 5 ' , 9 ' -Undecatrienyl) - 



benzoyl] e-fchajiolamine 




CONHCH-,CH^0H. 



) 



5 g of 4-{2',6',lC«-trimethyl-l' ,5',9■-undecatrienyl)- 
benzoic acid was dissolved In 30 m/ of benzene.' 2.3 g of 
tJilonyl chloride was added to the solution and the mix- 
ture was heated under reflux for 30 mln and concentrated 
under reduced pressure. 

The concentrate was dissolved in 30 mf of ether.. 
2 g of ethanolamine wasi. added to the solution under . 
cooling with, ice and tlie mixture was stirred for 15 min. 
The reaction liquid was washed with 1 N hydrochloric 
acid, then with agueou:3 sodium bicarbonate solution 
and finally with water. The liquid was dried over 
magnesium siilfate and concentrated. The concentrate was 
treated by alumina column chromatography to obtain 4.5 g 
(79%) of the title compound as a white crystal having 
a melting point of 43 to 44.5*C. 
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5.10 (2H, m) , 6.24 (IH, S) , 

6-75 (IH, t J=5), 7,24 (2H, d J«8) , 

7,70 (2H, d J=8) 

Example 42 

N-[4-(2S6M0' -Trimethyl-1 ' , 5 S 9 ' -undecatrlenyl) - 
benzoyl 1 ' -dimethylethylenedl amine hydrochloride 

2 g of N-(4-(2' ,6' ,10•-trilnei:hyl-1^5^9■-undecatri- 
enyl)benzoyl]-N• ,N'-di2nethylethylenedlaiiiine obtained in 
Example 41 was txeated with 15 mf o£ a 1.5 M solution 
of hydrogen chloride in ethyl acetate at 5''C fcr 30 min. 
The solvent was distilled off. After drying tscder 
reduced pressure, 2.1 g of the title compound was ob- 
tained as a yellow, viscous oil- ' 
Elemental analysis for C25H3gON2Cf 

C B H Cf 

calculated (%) 71.66 9.38 6.69 8.46 

found (%) 71.39 9.49 6.47 8.52 

• NMR {CDCfj, S )s 1.54 (3H, S) , 1.56 (3H, S) , 1.60 (3H, S) , 

• 1.80 (3H, S), 1.9 - 2.3 (8H), 2.85 {3H, S) , 

2.92 {3H, S), S.34 (2H, m) , 3.80 (2H, m) , . 

5.10 (2H, m), 6.16 (IH, S) , 7.18 {2H, d J=8) , 

7.90 (2H, d J=8), 8.60 (IH, br) , 11.2 (IH, br) 
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Example 43 

N- [ 4- (2^ , 6-' ;1Q * -Trimethyl-I ' , 5 ' , 9 ' -undecatrienyl) - 
beazoyll-N' ^N' ^N" ,N"-tetramethyldiethylenetriaiaine 

% ) 

CH^CH2N{CH3)2. ^ 

5 g of 4-(2"r6' A0'-triiiiethyl-l'/5',9'-undecatrienyl)- 
10 benzoic acid and 3 g of N* ,N* ,N"-tetramethyldiethylene- 
t:riaIIuLne were treated in the same manner as in Example 
39 to obtain 6.6 g (91%) of the title compound as a 
colorless oil. 

15 Elemental analysis as ^2^^^!^^"^ 

C H N 

calculated (%) 76.77 10.44 9.26 

found (%) 76.73 10.49 9.38 

20 • Mass (m/Z) : 453 {m"*") 

• NMR : (CDCf3,^ )t 1-58 (3H, S) , 1.60 (3H, S) , 

1.64 (3H, S), 1.84 {3H, d J=2) , 
1.9 - 2.3 (8H), 2.24 (12Hr S) , 

25 2.44 (4H, m) , 3.40 (2H, t J=7) , 

3.48 (2H, t J=7), 5.10 (2H, m) , 

6.23 (IH, S), 7.21 (2H, d J=8) , 

7.45 (2H, d J=8) 

30 




0110397 

Example 44 

N*[4*(2',6*>10' -Trimethyl-l ' , 5 ' , 9 ' -undecatrienyl ) ■ 
benzoyll-N' ,N' ,N''-tetramethyldiethylenetriamine 
dlhydrochloride 

CON^ • 2HCf A 

^CH2CH2^(CH3)2 ^ 

2 g of the compound obtained in Example 43 was 
treated in the same manner as in Example 42 to obtain 





2.3 g of the title 


compound as a brown viscous oil. 




Elemental analysis 


as C^^B^O^^CH^ 






C H N C/ 


15 


calculated (%) 


66.14 9.38 7,98 13.46 




found (%) 


65.88 9.51 7.76 13.38 




.» NMR (CDCf3, S 


): 1.55 (3H, S) , 1.57 (3H, S) , 






1.60 (3H; S) , 1.83 (3H, S) , 


20 




1.9 - 2.3 (8H), 2.83 (12H bS) , 






...3.56 (4H, m), 4.00 (4H, m) , 



5.10 (2H, m); 6.20 (IH, S) , 

7.16 (2H, d J=8), 7,87 (2H, d J»8) , 

12.1 (2H, br) 

Example 45 

N- [ 4- C 2 ' ^ 6 ' . 10 * "Trimethy lundecyl ) benzoyl ] ethanolamine 

ONHCH^CH^OH \ 
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5 g of 4-(2» ,6' , 10' -trimethylundecyl) benzoic acid 
and 2 g of ethanolamine were treated in the same manner 
as in Exaii^le 39 to obtain 5.2 g (92%) of the title 
confound as a colorless oil. 
5 Elemental analysis for ^23^39^2^ 

C H N 

calculated (%) 76.40 10.87 3.87 

found (%) 76.45 10.91 3.81 

10 « Mass (m/Z): 361 (M*) 

mSR . (CDCf3, <S ): 0.80 (3H, d J=7) , 0.84 (9H, d J=7) , 

0.9 ~ 1.9 (15H), 2.35 (IH, dd J=12, 8), 
2.65 (IH, dd J=12, 8), 2.76 (IH, bS) , 

15 3.5 - 3.9 (4H), 6.60 (IH, br) ^ 

7.16 {2H, d, J=8), 7.65 (2H, d, J«8) 

Example 46 

20 N" [ 4- ( 2 ' , 6 ' , 10 * -TrimethylUndecyl) benzoyl 1 diethariolamine 

^CH2CH20H 
CON \ 

aijCHjOH y 

25 

5 g of 4-{2' ,6' ,10'-trimethylundecyl)benzoic acid 
and 3.4 g of diethanolamine were treated in the same manner 
as in Example 39 to obtain 6.1 g (95%) of the title com- 
30 pound as a colorless oil. 




• 
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Elemental analysis for C25H^302N 

C H N 

calculated (%) 74.03 10.69 3.45 

found (%) 73.91 10.76 3.49 

Mass (m/Z) : 405 (M*^) 

NMR.. (CDCi?3,5* ): 0.33 (3H, d, J=7) , 0.87 (9H, d, J=7) , 

0.9 - 1.9 (15H), 2.33 (IH, dd, J=13, 8), 
2.66 (IH, dd, J=13, 8), 3.4 - 4.0 (lOH) , 
7.15 (2H, d, J=8), .7.39 (2H, d, J=8) 

Example 47 

N- [ 4- (2 ' , 6 MO ' -Trimethyluiidecyl) benzoyl] ' ,N ' - 
dlmethylethylenedlaml ne 

5 g of 4-(2»,6";i0^-triinethylundecyl)benzoic aciti 
and 2 g of N , N-^dimethy lethy lenediam i he were treated in 
the same manner as in Example 39 to obtain 5.4 g (88%) 
of the title compound as a colorless oil. 
Elemental analysis for ^25^44^2 

C H N 

calculated (%) 77.26 11.41 7.21 

found (%) 77.08 11.49 7.14 
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Kass (m/Z) s 388 (M*)* 
» NMR.: (CDCfg, 5 )s 0.82 (3H^ d-, J=7) , 0.85 (9H, d, J=7) , 

0.9 - 1.8 (15H), 2.24 (6H^ S) , 
2-3 - 2.8 (4H, m), 3.49 (2H, dt, J»5, 5) 
6.75 (IH, t, J=5), 7.16 (2H, d, J-7) , 
5 7.68 C2H, d, J»7) 

E3cang>le 48 

N" [4- (2 ' , 6 ' , 10 ' -Triinethylmidecyl) benzoyl] -N ' ,N ' - 
10 diiaethylethylenediamine hydrochloride 



CONHCH^CHjN {CH3) ^'HCf 



15 2 g of the compound ob1:axned in Exas^le 47 was 

treated in the same manner as in Example 42 to obtain 2.1 g 
of the title compound as a colorless, viscous liquid. 
Elemental analysis for 

20 c e: N cf 

calculated (%) 70.64 10.67 6.59 8.34 

found (%) 70.45 10.79 6.53 8-28 

*» NMR . (CDCf3, S ): 0.78 (3H, d, J=7) , 0.83 (9H, d, J=7) , 
25 0.9 - 1-8 (15U), 2-2 - 2.8 (2H, m) , 

2.88 S) , 2-92 (3H, S) , 

3.2 - 3.9 (4H), 7.12 (2H, d, J=7) , 
7.88 {2H, d, J=7), 8.58 (IH, t, J«5) , 
30 11.8 (IHr br) 
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10 



15 



20 



25 



30 



Example 49 

N- [ 4- ( 2 ' , 6 ' , 10 ' -Trimethylundecyl ) benzoyl ] -N ' ,N SN" .N"- 
tetramethyldlethylenetriami ne 




CON 



CH^CHjN 



f(CH3). 



5 g of 4-(2' ,6' flO'-trlmethylundecyDbenzoic acid 
and 3 g of N' ,N* ,N"-tetrainethyldiethylenetriainine were 
treated in the same manner as in Example 39 to obtain 
6.4 g (89%) of the title con^und as a colorless oil* 
ElementcJ. cinalysis for C29^53^^^3 



C E U 

75-76 11.62 9.14 
75.63 11.68 9.09 



calculated (%) 
found (%) 

Mass (m/:S): 459 (M*) 

• NMR (Cncf3,5 ):• 0.81 (3H, d, J=7) , 0.85 (9H, d, J=7)-; 

0,9 - 1.8 (15H), 2.25 (12H, S) , 

2.3 - 2.8 {6H, m) , 3.41 (2H, t, J=7) , 

3.49 (2H, t, J=7), 7.13 (2H, d, J=7) , 
7.44 (2H, d, J«7) 

Example 50 

[ 4- ( 2 ' , 6 ' , i 0 * -Trimethylundecyl) benzoyl] ' ,N ' .N" .N^- 
tetramethyldiethylenetriamine dihydrochloride 

<CH2CH2N (033)2 
• 2HCf 

CH2CH2N(CH3)2 




10 



15 



20 



0.110397. 

2 g of the conqpound obtained in Example 49 was 
treated in the same manner as in Example 42 to 
obtaJ.n 2.3 g of the title compound as a brown wax. 
Elemental analysis for C29^55^^3^^2 

C H N 

calculated (%) 65.39 10.41 7.89 13.31 

found (%) 65,18 10.50 7.77 13.29 

NMR.. {COCt^, 5" ): C.79 (3H, d, J=7),-0-85 (9H, d, J=7) , 

C.9 - 1.8 (15H), 2.1 - 2.8 (2H) , 
1.84 (12H, bS), 3.58 (4H, m) , 
A. 00 (4H, m), 6.72 (2H, bS) , 
7.16 (2H, d, J=7), 7-48 (2H, d, J=7) 

Kxample 51 

N- [ 4- (2 ' ^ 6 ' -Dimetliylheptyl) benzoyll ethanolamine 




CONECH^CH^OH 



) 



5 g of 4-(2' ,6*-dlmethylheptyl)ben2oic acid and 

3 g of ethanolamine us*^d as starting materials were 
25 treated in the same mauiner as in Example 39 to obtain 

5.1 g (85%) of the title compound as white crystals. 

Melting point (**C) : 72.5 to 73.5 

Elemental analysis for ^3^g^29^2^ 
30 C H N 

calculated (%) 74.18 10.03 4.81 

found (%) 74.24 10.09 4.77 



10 



15 



20 
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• Mass (m/Z) : 291 (M*) 

• NMR (CDCf., S ): 0.81 (3H, d, J=7) , 0.86 (6H, d, J=7) , 

0.9 - 1.8 (8H), 2.36 (IH, dd, J-13, 8), 
2.66 (IH, dd, J=13, 8), 2.85 (IH, br) , 
5 ^ 3.4 - 3.9 (4H, m) , 6.76 (IH, br) , 

7.16 (2H, d, J=8}, 7.66 (2H, d, J=8) 

Example 52 

N-[4-(2' r6'-D3Jttethylhep1:vl)ben2oyll~N' ^N' ^N" ,N*- 
tetrame1:hyldie1:hylenetriamine 




<CH2CH2N(CH3)2 
CH2CH2N(CH3)2 



5 g of 4-(2' ,6'-diinethylheptyl)benzoic acid and 

4.5 g of N' ,N',N'',N"-tetramethyldiethylenetx±amine were 
treated in the same manner as in Example 39 to obtain 

6.6 g (84%) of the title compound as a colorless oil. 
Elemental analysis for ^24^43^3 ' 

C H N 

calculated (%) 73.98 11.12 10.79 

found (%) 73.85 11.18 10.66 

25 • Mass (m/Z) : 389 (M*) 

• NMR (CDCf3,^): 0,82 (3H, d, J«7) , 0.85 (6H, d, J=7) , 

• 0.9 - 1.8 (8H), 2.15 (12H, hS) , 

2.2 - 2.7 (6H, m) , 3.44 (4H, b) , 

7.09 (2H, d, J=8) , 7.25 (2H, d, J=8) 



30 
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15 
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Example 53 

N- [ 4- ( 2 ' , 6 ' , 10 S 14 ' -Tetoamethy Ipentadecy 1 ) benzoyl 1 - 
e-thanolamlne 




CONHCH2CH2OH 



5 g of 4~(2' ^6' ,10' ,14'-tetramethylpentadecyl)benzoic 
acid and 2 g'o£ ethanolamlne were -treated In the same 
manner as in Example 39 to obt:a±n 5.0 g (90%) of the 
UUe compound as a colorless oil. 
MementcLl ^alysis for ^28^49^2^ 



) 



calculaiied (%) 
found (%) 



C H.N 
77.90 11.44 3.24 
77.72 11.56 3.31 



" Mass (m/S)5 431 (M ) 

" NMR . (CDCf3x<S )r 0.80 .(3H, .dr. J«7) , 0.85 (12H, d,. J«7) , 

0.9 - 1.8 "{22H), 2.32 (IH,. dd J=12, 8), 
2.S5 (IH, dd J=12, 8), 3.4 - 3.9 (5H, m) , 
e.78 (IH, b), 7.12 (2H, d,. J=8) , 
7.65 (2H, d, J=8) 

Example 54 

[ 4- ( 2 ' ^ 6 ' , 10 ' , 1 4 * -Tetramethylpentadecy 1 ) benzoyl 1 - 
N' ,N' ^N" rN"-tetramethyldiethylenetriamlne 




CON^ 



CH2CH2N(CH3)2 



CH2CH2J 
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5 g of 4-(2',6M0M4'-tetramethylpentadecyl)ben2oic 
acid and 3 g of N' ,N' ,N",N"-tetraiaethyldiethylenetriamine 
were treated in the sane manner as in Example 39 to ob- 
tain 6.2 g (91%) of the title compound as a colorless oil. 
Elemental analysis for ^24^63^3 

C H M 

calculated {%) 77.06 11.98 7.93 

found (%) 76,92 12.04 7.88 

• Mass (m/Z): 529 (m'*') 

NMR (CDCf3,S' ): 0.80 (3H, d, J=7) , 0.84 (12H, d, J=7) , 

0.9 - 1.8 (22H), 2.18 (12H, bS) , 
2.2 - 2.7 (6H, m), 3.44 (^,H, b) , 
7.10 (2H, d, J=8), 7.25 i:m, d, J=8) 

Example 55 

N-{3- [4 ' - (4" , 8"-Dimethylnonyl) phenyl Ibutanoyl}- 
ethanolamine 

5 g of 3-[4»-(4",8"-dimethylnonyl)phenyl]batanoic 
acid and 2 g of ethanolamine were treated in the same 
manner as in Example 39 to obtain 4.5 g (80%) of the title 
compound. 



• 
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Eleraen-kal analysis for ^23^39^2^ 

C H N 

calculated (%) 76.40 10.87 3.87 

found (%) 76.51 11.03 3.85 

5 • Mass (m/Z): 361 (M*) 

» NMR._ {CDCf3,S)= 0.84 (9H, d, J=7) , 1.30 (3H, d, J=7) , 

0.9 - 1.8 (12H), 2.1 - 2.6 (5H, m) , 
3.1 - 3.6 (5H, m), 5.83 (IH^ b) , 
10 7.10 {4H, S) 

Eacaunple 56 



N-l3~ [ 4 ' - (4 " , 8"-Dimethylnonyl) phenyl Ibutanoyl 
H ' ,N ' ^N" ^N'-tetramethyldiethylenetriamine 




20' 5 g of 3-[4'-(4.",8"-dimethylnonyl)phenyl]butanoic 

acid was dissolved in 30 mf of benzene. 2.3 g of thionyl 
chloride was added to the solution. The mixttire was 
heated under reflux for 30 min and then concentrated 

25 under reduced pressure. 

The concentrate was dissolved in 30 mf of ether. 
3 g of ,N' ,N",N"-tetrainethyldiethylenetrianiine was 
added to the solution \mder cooling with ice and the 

30 mixture was stirred for 15 xnin. 

The reaction liquid was washed with 1 N hydrochloric 
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acid and then with water, dried over magnesixjm sulfate 
and concentratied. The concentrate was treated by 
column chromatography to obtcdji 6.1 g (85%) of the 
title compound as a colorless oil. 
5 Elemental euialysis for C24^53^^3 

C H N 

calculated (%) 75.76 11,62 9.14 

found (%) 75.59 11.81 9.05 

10 • Mass (m/Z) : 459 (M*) 

• mm., (000/3,5^): 0.84 (9H, d, J»7), 1.28 {3H, d, J=7) , 

0.9 - 1.8 (12H), 2.10 (6H, S) , 
2.12 (6H, S), 2.2 - 2.6 (9H) , 
15 3.1 - 3.5 (4H, m), 7.08 (4H, S) 

Example 57 

N-{3-[4'-(4"^8" -Dimethy Inony 1 ) phenyl ] -2-butenoy l] - ^ 



ethanolamine 



20 




25 5 g of 3-[4'-(4'',8"-dimethylnonyl)phenyl]-2-butenoic 

acid and 2 g of ethanolamine were treated in the same 
manner as in Example 39 to obtain 4.4 g (78%) of the 
title compound as white crystals. 

30 Melting point (*C): 48.0 to 49.5 
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Elemental analysis for ^23^37^2^ 









C 


H 




N 






calculated (%) 




76. 


.83 10. 


37 


3.90 






found (%) 




76. 


.71 10. 


52 


3.86 




5 


Mass (m/Z) : 359 
















-NMR (CDC/3^ S ) : 


0.84 


(9H, 


J=7), 


0. 


9 - 1.8 


{12H), 






2.50 


(3H, 


d, J=l), 


2. 


4 - 2.7 


[2E, m) , 






3.3 " 


3.8 


(5H, m) , 


6. 


02 flH, 


q, J=l), 


10 




6.38 


(IH, 


t, J=5), 


7. 


09 (2H, 


d, J=9), 






7.30 


(2H, 


d, J«9) 










Example 58 " 

N- b"[4 (4" ,8"-Dimethylnonyl]-2-butenoylV-H' ,N' .N" .N"- 
15 tetramethyldle'fchylenetrla^>^T»e 

<CH2CH2N(CH3)2 
CH^C^H^N (053)2 

20 . 5 g of 3-[4*-(4",8''-dijnethylnonyl)phenyl]-:»-butenoic 

acid was dissolved in 30 mf of benzene. 5 g of 3- 
[4'-(4''^8''-dlmethylnonyl)phenyl]-2-butenoic acid and 3 g 
of N" ,N* ,N" ,N"-tetramethyldiethylenetriamine we:re treated 

25 in the same manner as in Example 39 to obtain 5.4 g (75%) 

of the title compound as a colorless oil. 

Elemental analysis for C29^51^^3 

C . H N 
30 calculated (%) 76.09 11.23 9.18 

found {%) 75.88 11.39 9.15 
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Mass (m/Z): 457 (M*^) 
• NMR CCDCfj, 5 ): 0.35 C9H, d, J=6) , 0,9 - 1.8 (12H) , 

2.22 (6H, S) , 2.28 (9H, S) , 
2.3 - 2.7 (6H) , 3.3 - 3.6 (4H, m) , 
6.30 (IH, q, J=l), 7.13 (2H, d, J=8) , 
5 7.34 (2H, d, J=8} 

Example 59 

N-[2"Methvl-4"(2' ,5' ,10 '-trimethylundecyl) benzoyl ]- 
ethanolamlne 




3 g of 2-methyl-4-(2» ,6' ,10"-trlinethylundecyl)beiizoic 
15 acid and 1.5 g of ethan Diamine were treated in the same 
manner as in Example 39 to obtain 2.9 g (86%) of the 
title con^und as white crystals. 
Melting point (^C): 48.5 to 49.5 
20 Elemental analysis for ^24^41^2^ 

C " H N 
calculated (%) 76.75 11.00 3.73 

found (%) • 76.58 11.19 3.76 

25 • Mass (m/Z) : 375 (M*) 

• NMR (CDC£3, 5* ): 0.80 (3H, d, J=7) , 0.84 d, J-=7) , 

C.9 - 1.8 (15H), 2,25 (IH, dd, J=12, 8), 
2,60 (IH, dd, J=12, 8), 2.40 (3H, S) , 

30 2.90 (IH, b) , 3.4 - 3.9 (4H, m) , 

6.31 (IH, *b), 6.8 - 7.3 (3H, m) 
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> 20 



25 



30 



Exaaiple 60 

K-[2-"Methvl"4- (2 * , 6 ' ,10 ' -triroethyliindecyl) benzoyl] - 



H' tH" ^y-tetramethyldiethylenetriamine 




< 



CH2CH2N{CH3)2 



CH2CH2N 



r{CH3). 



3 g of 2-iaethyl-4-(2*,6',10'-trimethylundecyl)ben2oic 
10 acid and 2 g of N' ,N' ,N" ,N"-tetrainethyldiethylenetxianiine 
were txeated in thB same manner as in Example 39 to obtain 
3.4 g (79%) of the title compound as a colorless oil. 
ElementcLl analysis for C^qH^^ON^ 
''S . C H N . 

calculated (%) 76.05 11.70 8.87 

found (%) 75.89 11.90 8.92 



• Mass (m/Z): 473 (M*). 

' JIMR ... (CDCf3^ S ): 0.81 (3H, d, J=8) , 0.85 (9H, d, J-7) , 

0.9 - 1.8 (15E), 1.96 {6H, S) , 

2,24 (3H, S), 2.28 (6H, S) , 2.1 - 2.7 (6H, m) / 
3.1 - 3.7 (4H, m), 6.8 - 7.1 (3H, m) 

Exag^le 61 

N-[2- (Fluoro-4- (2' ,6 ' ,10 '-trinethylundecyl) benzoyl]^ 
etha nolamine 

F 

^COtlHCH^CH^OH 
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. 3 g of 2-fluoro-4-(2' ,6' ,10»-trijnethylundecyl)benzoic 
acid and 1.5 g of ethanolamxne were treated in the samp 
manner as in Example 39 to obtain 2.9 g (87%) of the 
title compound as a colorless oil. 
5 Elemental analysis for ^23^38^2^ 

C H N F 

calculated (%). 72.79 10,09 3.69 5.01 

found (%) 72.58 10.15 3.67 5,13 

10 • Mass (m/2) : 379 (m"^) 

" NMR . [CDCt^, S )z 0.78 (3H, d J=7},.0.84 (9H, d J=7) , 

0.9 - 1.8 (ISH), 2.46 (IH, dd, J=14, 8), 
2.80 (IH, dd, J=14, 8), 3,15 (IH, br) , 

15 3-3 - 3.8 (4H, m) , 6.44 (IH, t, J«5) , 

6-7 - 7.3 (3H, m) 

Example 62 

N-[2-Chloro"4-(2' , 6 ' ,10 '-trimethylundecyl) benzoyl]- 
20 N ' .N" rN '-tetramethyldiethylenetriamine 

^CH2CH2N(CH3)2 
^CON V 

^CH2CH2N(CH3)2 



25 2,5 g of 2-chloro-4-(2* r6*,10'-trimethylundecyl)benzoic 

acid and 1.5 g of N' ,N* ^N" ^K^-tetramethyldiethylenetriamine 
were treated in the same mariner as in Example 39 to obtain 
3.2 g (91%) of the title compound as a colorless oil.* 

30 
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Elemental analysis for C2^B^2^3^ 

C H N F 

calculated (S) 72,91 10.97 8,80 3-98 

found (%) 72,75 10,91 8.93 3.95 

5 • M^ss (m/Z): 477 (M*) 

•.NMR . (CDCf3, 5^ ) : 0,83 {3H, d, J=7) , 0.85 (9H^ d^ J=7) , 

0.9 - 1.7 (15H), 2.04 (6H^ S) , 
2.28 S), 2.1 - 2.7 m) , 

0 3.16 {4H^ t, J«7), 6.8 - 7.2 (3H^ m) 

Kxample 63 

N- [ 4- ( 2 ' , 6 ' ,10 ' -Tiiinethylundecyl) -1-naphthoyl] ethanol- 



amine 




20. 5 g 4-(2»,6\,10"-tri2nethylundecyl)-l-naphthoic 

acid and 2 g' of ethanolamine were treated in the same 
manner as in Example 39 to obtain 5.2 g (93%) of th^ title 
confound as white crystals. 

25 Melting point CC): 6:-. to 62 

Elemental analysis for Cj^H^j^OjN 

C H N 

calculated (%) 78.78 10.04 3.40 

30 found (%) 78.85 10,13 3.51 

• Mass (m/Z): 411 (M*) 
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NMR (CDC/3,5 ): 0.80 (12H, d, J=7) , 0.9 - 1.9 (16H) , 

2.66 (IH, dd, J«14, 8), 3.09 (IH, dd, 
J=14, 8) , 3,4 - 3.8 (4H, m) , 
6.56 (IH, t, J=5), 7.0 - 8.3 (6H, m) 

Example 64 

[ 4- ( 2 ' , 6 MO ' -Trimethylundecyl) -1-naphthoyl } -N ' ,N ' ,N " 
tetramethyldxethylenetrlamine 

CH2CH2N(CH3)2 
^CH2CH2N (CH3)2 

5 g of 4-(2'^6!,10»-triiaethylundecyl)-l-naphthoic 
acid and 3 g of N' ,N' ,N",N"-tetramethyldiethylenetriamine 
were treated In the same manner as In Example 39 to obtain 
6.1 g (88%) of the title compound as a colorless oil. 
Elemental analysis for C33H^50tJ3 

C - H N 
calculated (%) 77.74 10.88 8.24 

found (%) 77.58 10.95 8.24 

' Mass (m/Z): 509 (M*) 

• NMR . (CDCf3, ^ ): 0.84 (12H, d, J=7) , 0.9 - 1.7 (15H) , 

1.86 (6H, S), 2.0 - 2.3 (2H, m) , 
2.36 (6H, S), 2.5 - 3.3 (8H, m) , 
7.2 - 8.1 (6H, m) 
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15 



20 



Ex2agple 65 

y"[5-(2' ,6' ,10 '"TrimethylundecyD-l-naphthoyllethanol- 
amine 



CONHCH2CH2OH 



5 g of 5-(2» ,6' ,10»-trimethylundecyl)-l-naphthoic 
10 acid and 2 g of ethanolaioine were treated in the same 
manner as zja E3cample 39 to obtain 5.2 g (93%) of the 
title compound as a colocless oil. 
Elemental aneLLysis for ^27^41^2^ 



C H K 

78.78 10.04 3.40 
78.71 10.12 3.45 



calculated (%) 
found (%) 

• Mass (m/Z)r 411 (M*) 

• UMR.. {CDCf3, 5*): 0.85 (12H,. d, J»7) , 0.9 - 2.0 (16H) , 

2.70 (IH, dd J=14, 6), 3.10 (IH, dd J=14, 6), 
3.5 • 3.9 (4H, m), 6.47 (IH, t, J=5) , 
7,2 - 8.2 (6H, m) 



25 Example 66 

N-[5--(2' ,6MQ'"T^imethylundecyl)-l-naphthoyll- 
N' ,N' ,N?',H"-tetramethyldiethylenetriamine 




CH2CH2N(CH3)2 
CH2CH2N{CH3)2 
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5 g Of 5-(2',6M0"-triiaethylundecyl)-l-naphthoic 
acid and 3 g of ,N' ,N",N"-tetramethyldiethylenetrianiine 
were treated in the same manner as in Example 39 to obtain 
6.0 g (87%) of the title compound as a colorless oil. 
5 Elemental analysis for C23Hg50N2 

C H N 

calculated (%) 77-74 10.88 8.24 

found (%) 77.72 10.81 8.29 

10 • Mass (m/Z): 509 (M*) 

• NMK . (CDC/^,^): 0.84 {12H, d, J=7) ^ 0.9 - l.f (15H) , 
1.88 (6H, S), 2.1 - 2.3 (2H, m) , 
2^28 (6H, S) , 2.5 - 3.3 (8H, m) , 
15 7.2 - 8.1 (6H, m) 

Example 67 

N-[4-(2' ^6' ,10'-Trimethylnndecyl)-5,6^7,8" 
tetrahydro-l-naphthoyl ] ethanolamine 



C0NHCH2CH20a 



5 g of 4-{2^6',10'-trimethylundecyl)-5,6,7,8- 
25 tetrahydro-l-naphthoic acid and 2 g of ethanolamine were 
treated in the same manner as in Example 39 to obtain 
5.2 g (92%) of the title compound as white crystals. 
Melting point CO: 47 - 48 
30 ElementSLl analysis for ^27^45^2^ 
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C H N 

calculated {%) 78.02 10.91 3.37 



foiind (%) 78.16 10.83 3.38 

- Mass (m/Z): 415 (m"**) 



5 - NMR .. (CDCfj/ ^ ): 0.84 (3H, d, J=7) , 0.85 (9H, d, J=7) , 

0.9 - 1.9 {19H), 2.23 (IH, dd, J=14, 8), 
2.4 - 3-9 (5H, m), 3.10 (IH, br) , 
3.3 - 3.8 (4H, m) , 6.-30 (IH, J=5) , 
10 6.85 (IH, d, J=8), 7.04 (IH, d, J=8) 

Example 68 

[ 4- ( 2 ' , 6 ' , 10 ' -Trimetiiylundecvl) -5,6,7, 8- te txahydro- - 
1-naphthovll-N' ,N' ^N" ^N" -lietramelihy Idle thy lenetxiamine 

/T-Tv /CH2^^2^ ^^3^ 2 \ 

-^-^"<_.. 

5 g Of 4-(2*,6V,10'-triinethylundecyl)-5y6^7,8- . 
20 tetrahydro-l-naphthoic acid and 3 g of N' /N' ,N"- 

tetramethyldiethylenetriamine were treated in the 

same manner as in Example 39 to obtain 5.7 g (82%) of the 

title compound as a colorless oil. 
25 Elemental analysis for C^^H^^ON^ 

C H N 

calculated (%) 77.13 11.57 8.18 

found (%) 77.20 11.54 8.25 

30 • Mass (m/Z)s 513 (M*) 
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• KMR-. iCDClyS )s 0.82 (3H, J=7) , 0.85 (9H, d, J=7) , 

0.9 - 1.9 {19H), 2.01 S) , 

2.30 (6H, S), 2-1 - 3.3 (14H) , 
6.88 (2H, S) 



10 



15 



20 



25 



30 
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1. A compound of the formula (I): 




(I) 



wherein A, B, Y and Z are each hydrogen, or the 
pair (1) A and B and/or the pair (2) Y and Z together 
represent a direct valence bond between the carbon 
atoms to which they are attached, thereby forning 
a boudle bond therebetween; W is a group of -COR 
or a group of X; and n is zero or an integer of 
1 to 4 when W is the group of -COR; n is an integer 
of 1 to 3 when W is the group of X; R is selected 
from the group consisting of: 

(1) group of the fozmola 




,1 
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wherein is hydrogen or lower alkyl and m is an 
integer of from 1 to 5; 

(2) a group of the formula 

.(CH,).— OH 

< 

^CCH^),^— OH 

' . wherein ]c and I are the same or different and each is an 
10 • integer of froa 1 to 5; 

(3) a group of the forsmla 

— NHCH^COOR^ - • 

15 ^ wherein R is hydrogen, lower alkyl or aryl, preferably 
alkyl or aryl; 

(4) a group of the formula. 

^ ■ ■-. 

20 — NH — (CH,) N< 

^ \\ 

' wherein p is an intsger of from 0 to. 5 and R^ and R^ are 
each hydrogen or lower alkyl,- preferably lower alkyl; 
25 (5) a group of the formula 

r5 



30 



—MH (CH_ ) --^^-R^. X® 



wherein q is an integer of from 1 to 5, R^, R^ and R^ 
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are each hydrogen or lower aUcyl/ preferably lower 
aJJcylr and X is a halogen; 

(6) a group of the formula 



/ ^ 8 

N K — R° 

8 

wherein r is 2 or 3 and' R is lower allcyl; 
..(7) a group of the formula 



9 10 

wherein s is 2 or 3 ^ R and R are each lower, allcyl and. 
X is a halogen; • ~" - ' 

(8) a group of the forum la. . 



■V 



wherein D is a group of the fonnula -(CH2)^0Hr in which 
t is an integer of from 0 to 5, a group of the formula 



11 12 

wherein u is an integer of from 0 to 5 and R and R 



10 
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25 
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are each hydrogen or lower allcyl, or a group of the 
foznnila 

R« ' - . .. 

wherein is an integer of from 0 to 5, R^^^ R^^. and R^ 
are each lower alkyl and X is a halogen; 
(9) a group o£ the formula 



— ^\ 



15 NcHjj^SH 



wherein R^^ is hydrogen or lower aUcyl and w is an 
integer of from 1 to 5; ' . , ~ 
(10) a group of 'the ^n-rm^'\9\ ' ~ 




wherein R^^ is hydrogen or lower allcyl and x is an 
integer of from 0 to 5^ preferably from 1 to 5; and 
(11) a group of the formula 



— ^JH— (CHj^y 




18 

wherein R is hydrogen or lower alkyl and y is aji 
integer of 1 to 5, 
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X IS selected from the group consisting of: 
" " (1) a "group "of "the formula 

or" 



wherein R^is a group of the' formula 
.23 



whereiaR^^ is hydrogen or lower alfcyl and m is an 
in'teger of from 1 to 5; - 
~ a group of the fonoola 




wherein k and i arss the same or different and each is 
integer of JTt i nn 1 to 5; * ' • ^ 



a ijro up of tile, forsnila 



wherein p is an iiiiieger' of fxam. 0 to 5 and R^^andR^^ 
each hydrogen. ox- ..ower' aUcyl;: . ^ . 

and a gfoup^'f the fonaula 
2 ^ ^28 



26 



26 

wherein q and i are each an integer of 1 to 5 and R , 
.R^?^, and R^^ are eachU lower alJcyl . and 
R^^is hydrogen, a lower alkyl or a halogen atom. 
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10 



(Z) a group of the formula 



CH- 

1.3 22 

I I 
K L 



wherein K and L are both hydrogen or represent a direct 
valence bond the carbon atoms to which they are attached, 
(3) a group of the formula 




15 



(4) a group of the formula 
,22 




23 



25 
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(5) a group of the formula 




(6) a group of the formula 



-C0NH-(CH2)^-O 



,30 



wherein a is zero or an integer of 1 to 5, an8 R^^ 
is a lower alkyl , 
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(7) a group of the formula 



31 

wherein b is zero or an integer of 1 to 5 and R is 
a lower alkyi , 

(8) a group of the formula 

wherein c is zero or an integer of 1 to 5, 

(9) a group of the formula 

-C0MH-(CH2^)^-tk;^33 

32 

wherein d is zero or an integer of 1 to 5 and R and 
R^^. are each a lower alkyl, 

(10) a group of the formula 



(11) a group of the formula 
QH 3^ 
CH^OH 

wherein R^* is a lower alkyl, 

(13!) a group of the formula 



20 
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(13) a group of the formula 
-C0NH-CH^CH(0H)CH20H 

(14) a group of the formula. 

^ ^(CH ) -N<r36^ ^ 

. wherein e and f- are each an Integer of 1 to 5 and r^^', 
10 R-^^., R^^ and R^^ are each hydrogen or a lower alkyl, 

(15) a group of the f annul a 

-CH2NH-C0-{CH2)g-N<^„ 

15 wherein g is an Integer of 1 to 5 and R^^ ami r*" are 
each hydrogen or a lower alkyi, and 

(16) a group of the formula 



25 



30 



-CH2NH-{CH2)^-M<[ 



wherein h is an integer of 1 to 5 and and R*^ are 

each hydrogen or a lower alkyV, 

or a pharmaceutical 1y acceptable salt thereof- 
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2. A compound as claimed in Claim 1 wherein 
W is the group of -COR. 

3. A compound as claimed in Claim 1 wherein 
W is X. 

£ 4. A pharmaceutical composition 

which comprises a tiierapeutically 
eeffective amount of a compound as defined in Claim 
1, in association with a pharmaceutically acceptable 
carrier, diluent or vehicle. 

10 5. A pharmaceutical composition having anti- 

PAF activity which comprises a therapeutically 
effective amount of a compound as claimed in Claim 
1, in association * with a pharmaceutically acceptable 
carrier, diluent or vehicle. 

15 6. A pharmaceut:ical coH^sition having ani^ithroznbic 
activity which comprises a therapeutically effective 
amoiint of a compound as claimed in Claim 1 , in associa- 
tion with a ph£Lrmaceutically acceptable carrier, di- 
iTient or vehicle. 



2£ 



30 



